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* New 
D. Rühl. (Zeits. Vereines Deutsch. Ing. 64. pp. 549-554, July 17, 1920.) 
—Describes a new form of apparatus for measuring the strain and stress 
distribution around a bolt hole when force is applied to the bolt. A 
diagram is given for the lines of stress distribution about the hole in the 


2. G. MeKetvy und b. Texter. * 
Chem. Soc., J. 42. pp. 1864-1374. July, 1920.) — Reference is 
various glass- to- metal joints previously described, and 
then given of those used in the laboratories of the U. S. — — 
these consisting of (1) soldered joints or (2) fused joints: In those of the 
first type, which are used only for joining tubing, the glass tube is chosen 
so as to fit snugly for 16-20 mm. of its length into the meta} tube, and 
conveniently fits against a shoulder in the latter. The mside of the metal 
tube is tinned to the shoulder with commercially pure tin, 4 slight excess 
of tin being left on the surface, do ane 
closely; common solder or pure lead has been successfully used in place 
of tin. The glass tube, roughened slightly with sand or emery’ paper, 
is platinised over a length of 20 mm. or more by application of a colloidal 
solution of platinum in lavender oil mixed with Burgundy pitch, and then 
heated carefully to drive off the volatile material and afterwards to an 
incipient red heat to burn off all the carbonaceous material and fuse the 
platinum into the glass. With the help of a slightly acid solution of zinc 
chloride as soldering flux, the two parts are heated gradually over a 
bunsen flame until the tin is well melted, the glass part being inserted 
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The or 
lined with a thin layer of the flux, while the glass tube is flared out to 
flat a The tube 


shell are heated and the tube introduced into the shell, fusion being 
pleted by heating the outside of the shell in such a way 


E 

8 
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4. Reduction of Error by Linear Compounding. W. F. Sheppard. 
(Roy. Soc., Phil. Trans. 221. pp. 199-237, Oct. 22, 1920.)—This treatise, 
which is entirely mathematical, is a developement of two earlier papers 


by the author, termed by him Reduction and Fitting respectively 
(Fifth Internat. Congress of Mathematicians, ii. p. 348, 


8. Methods of Mensuring d. Barusi:. Nat. 
Acad Sci., Proc. 6. pp. 405-302, Aug, 1020.) I. Some gas is placed in 
a cartesian diver, the top of which is closed, while below the gas is liquid 
passing down a capillary tube to a closed vessel of liquid. By change in 
hyGréstatic pressure in the vessel it is possible to sink the diver. If 
g varies, the head of liquid necessary for sinking the diver also varies, 


and thus cn determine ¢banges in gravity, with the possible accuracy 


of) 1 in 104. In an apparatus actually used alteration of temperature 
causes the air above the water in the diver to dissolve when temperature 
against accurate results. 

II. In 
torsion of a steel wire. If the latter is constant; ; while gravity changes, 
we shall have the torsion beam rotating. The small movement thus 
produced is measured by interference methods, using the Michelsen form 
of apparatus. The errors arising in practice are referred to decrease in 
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For fused j : 
in a crucible eq 
tube cool enough to avoid deformation. 
3. Riefler Pendulum. H. Kienle. (Zeits. Instrumentenk. 40. 10 
179, Sept., 1920.) —This gives a theoretical discussion „ 
Riefler nickel · Penqulum This pendylum, 
usual Icke ated compen which sefVes as 
i has a tubular attachment in the middle to compensate for the effect of 
varying temperature along the length of the rod. Numerical data are 
given relative to the behaviour of such a pendulum during fourteen 
nths. A. W. 
V.2 
192 
alloys this trouble, may be avoided. P. 8. 
. Thermal Filters. W. D. Bancroft: (Journ. Phys. Chem. 24. 
‘ pp. 421-436, June, 1920.)—This paper consists mainly of a long quotation 
, from Aitken's work on the removal of dust from air by taking advantage 
of the fact that the dust particles tend to move away from hot bodies 
, and to attach themselves to cold ones (Roy. Soc. Edinburgh, Trans. 32. 
| p. 20, 18684). To account ‘for this phenomenon it is suggested that 
7 each particle of dust is surrounded by a film of adsorbed air and that this 
‘ film will be diminished if the particle is heated on one side, air then flowing 8 
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the equilibrium portions 
of the thus takes place Hence the particle would be sucked towards 
the zone, whereas Aitken considered it to be driven from thé hotter 
one. T. H. P. 
In ordet to study the self-diffusion’ of particles 
in @ medium of the same substance in the sense of Maxwell, the particles 
should be marked’ in some way. The authors do this by obser Wing the 
rate of diffusion of radio-active lead from thortum B 
lead. The masses of the two substances differ, being 212 and 20% 1 
respectively; ‘that, howevet, should not affect the rate of diffusion, which 
tor equal temperatures should depend only on the radius of the particles. 
The experiments are made by fusing, within a glass tube of 8 mm: diameter, 
S and then above it 4-5 cm. of’ 
ee The ‘solidified cylinder of lead is then h 
for 2 days to 1 above the melting · point of lead: the cold 
id cut into four “equal ‘rods. which are rolled down to thin foil and tested 
tor radio- activity. The difficulty of the experiments is that the glass 
found at 348° is em per day. Reduced to ordinary temperature’ 
and to the viscosity of water. ‘that eure would be about 9 times as large 
as the rate of diffusion of the lead io in water tas 
Sie of thd Lead Ton. 
is, owing to hydration, at least 3 times as large as that of the lead atom 
or molecule. 9 f 2 H. B. 


A. L. Kimba, Ir. (Inst. Naval Architects, Trans. 62 "pp: 117123; 
Disc, 128128 1% Engineering, 100. ‘pp. 840-842, June 18, 1020 
A continuation of previous work, the photo- elastic study of the effect — 
holes in materials under strain [see Abs. 207 (1911), 1773 (1913), and 
16% (j The particular casée ‘here’ dealt with are (i) an élliptical 

E. H. Stenger. Chem and Met. Eng: 23. pp. 635-636; Sept. 29, 1920. 
Abstract of paper read before the Am. Soc. for Steel’ Treating) The 
numbet of repetitions of stress required to cause fatigue failure bears a 
logarithmic relation to the max. fibre stress, and there is no break in the 
curve at the elastic limit. The number of repetitions depends ‘upon the 
difference’ between the maximum and minimum stresses imposed. There 
is a certain’ range which will allow an infinite number of repetitions without 
failure, but this narrows as the max. stress increases. Up to 2000 revs. 
pet min. the fatigue stress is independent of the speed. Rest and repeated 
tempering below Acl do not increase the endurance of unhardened steel. 
The effect of cold work varies. The endurance of the metal is a maximum 
at 300-400 C. In the Carbon steels, the endurance is greatest with 
hardened evtectoid steel. 
VoL, XXIV. —4.— 1921. 
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10. The Strength of Struts. R. V. Southwell. WW 
22-24, Jan.; 43-40, Feb.; 82-85; March ; 111-114, April; and pp. 188 
18, May 


load for a strut of an specified form) is then explained, and the methods 
of Griffith, Case, Cowley and Levy, Morley, Bairstow, and Stedman are 
described; complete. the section, method; of 
complete generality, is propounded, for which an accuracy within 1% 
is claimed 

In Section 8, 
cation of the subject are reviewed, and the paper concludes with an 
account ot work done by the author in conjunction with the late W. C. M. 
Pettingill, in which the foundations are laid for a treatment oi complex 
theory. 


, 11. Rubber 8 W. B. Wiegand. (Chem, and Met. Rag. 23. 
pp. 740-742, Oct. 13, 1920. Abstract of paper read before the Am. 
Chem. Soc. Sept., 1920.)—The hysteresis loss in rubber—the difference. 
between input (extension curve) and output (retraction curve)—is large, 
but diminishes as the cycles are repeated and with rising temperature 
(Schwartz); hence Shedd and Ingersoll speak of viscosity loop. Thermo- 
dynamically rubber stands between gases, which develop thermal effects 
when expanded or compressed, and steel springs, in which the work done 
appears as potential energy almost without beat development. The 
author exemplifies this peculiarity by a model which he utilises as a 
machine for rubber testing. When rubber is stretched, heat is given off, 
and part of this heat is irreversible or lost; in curing rubber we should 


search for compounds which will keep this lost heat at a minimum. He 


also tests rubber tyres by cutting thin sections, clamping the one end to. 

a rafter and suspending a pendulum from the other end; he then watches 

the damping of the whole section after removing the plies one after the 

other. The hysteresis loss of all the rubber in the section was found to 

be equak to that of one ply of the fabric. 1 
VOL. XXIv.—-A.— 1921. | 


SCIENCE ABSTRACTS. 
. the best resistance is obtained by quenching from just above the cementite 

cussed in Section 1, and indications are given of the way in which the 

original theory of Euler may be extended so as to explain the differences 

exhibited by experimental curves for struts of ductile and of brittle 

materials; emphasis is laid upon the exact physical significance of Euler’s 

‘* critical load, and an explanation is given of its being reached approxi- 

mately in long, but not in short struts. The importance of the yield 

phenomenon is also emphasised, and the derivation of the Air Board 

Standard Curves for steel tubular struts (which are based on this) is 

explained. 

Section 2 deals with struts of varying cross-section ; the work, of 

Barling and Webb, on max. weight economy, is explained with the help 

of a simplified.example, and a series of exact solutions for struts of special 

type is described, references being given to original papers by Webb, 

ae 2 wroblem fof finding 
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me u the Paper acknowledged.’ 8. O. North nustrated d 
* 
(Iron and Steel Inst., J. 101. pp. 841-386 Disc., 387-388, 1920.) Engin- 
po 109. pp. 698-700, May 21, 1020) The object of the experimental 
work described was to ascertain the ‘significance of the constants in the 
formule IL. = dV” and’ L = ad", in which L is the load in the Brinell 
test, V the volume of the indentation, and à the diam. of the impression: 
The constants a and b indicate respectively the value of the load necessary 
to produce an impression of unit diameter and that to give unit volume. 
The constants m and » are shown to be measures of the cold work put 
upon the material. It is shown that u gradually diminishes as the cold 
FFF * 


(Inst. Naval Architects, Trans. 62. pp. 175-182; Disc., 182-184, 1020. 
Engineering; 109. pp. 737-738, May 28. 1020.) Problems concerning 
critically 


application of the method of obtaining friction’ from. the: distribution 


Stenten Marshall, and (Mrs.] C. N. Bryant. (Roy. 
Soc., Proc. 97. pp. 413-434, Aug. 3, 1920.)—The experiments here described 
form part of a general research; at the National Physical Laboratory, 
into the friction of solid surfaces due to the flow over them of fluids whose 


5 
of surface velocity receives special consideration. It is generally ‘assumed . 
that when a liquid flows through a pipe in steady turbulent motion the g 
surface velocity is zero. In many cases it is found that the velocity 4 
varies but little over a large part of the cross-section and is an appreciable 
fraction of the mean velocity at points very near the wall. The resistance | 
to motion is calculated from an expression’ involving the square of the 4 
relative velocity at a point. Where the distribution of the surface : : 
velocity over an ‘immersed body is known, the total skin friction can 3 
be. calculated by integrating the expression. An extension to curved q 
surfaces is made. The application of the law of similarity to planks iis a 
also discussed. It is pointed out that the undetermuned function depends 
on the ratio of the breadth to the length, but in most experiments 
(including those of Froude) this ratio has not been kept constant, for the 
motion is turbulent out of the immediate neighbourhood of the surface. } 
Practically nothing is known of the mechanism transmitting the resis- 
tance to flow to the bounding surfaces. It is generally accepted that the 
fluid 
below the critical, since sensible slip would be detected by tion 1 
from Poiseuille’s law relating the diameter of a pipe and the rate of , 
efflux. At speeds above the critical, observations near the walls have 5 
shown that the mean velocity falls rapidly near the boundary, and the * 
existence there of a ‘thin layer with laminar flow has been suggested. x 


end of his pipe, ‘where, according to their results, the radial distribution 
would not have conditions 8. 
the: Oscilintion: ‘of the: ‘Beaded String. Surukl. (Phys, Math 
Soc. Japan, Proct 2. pp. 188-10, Sept. 1020) Investigates the case 
of the small oscillations of a row of) beads, at equal intervals, connected 
by a weightless flexible string fixed at the upper and free at the lower 
ond and then the transition state to the continuous heavy flexible chain. 
vol jon ead of int to sands 
6, Relativity K. FuBottlinger.. (Astron. Nachr. No. 5051. Nature, 
106. p. 86, Sept: 9, 1020. — Abstract.) — The author suggests a possible 
test to Vdistinguish between the earlier view of a stationary ether and 
the modern relativist theory. Spiral nebulæ and clusters show 
high radial velocity, 80 that it is likely that tha velocity oi our syétem 
relative to the ther is of the game order: | Assunting) it:to be 1000 hm. 
eclipses ot Jupitir s satellites 


the apex. or the antapex . Harvard series of ober 
vations of eclipses of these satellites show no such possible variation, 
e that either the æther is not fixed, or else the: solar system is moving 
very much more slowly than 1000 Km. ec. This should be a ‘first-order 
effect ; ‘the Michelson Morley experiment: being only sevond-arder eect 
yd. od  bluew eldiznge santa. W. W. B. 
ov the Ranges of Guns. 
W. Weather Rev. :47y: pp.» 868-860 » Des., 19100 
A projectile in its light spends more time in the upper part of the trajectory 
Decause of ita lower vertical velocity; se that 
VOL. XXIV. —4.— 1021. 
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minable from the shape of) the velocity curve in the surface layer and 
| the viscosity coefficient of the fluid, and attempts have been made to 
| effect the determination by setting up a condition of turbulent motion | 
| over-@ the frictional resistance ta the flow could be 
— — — the. fluid) velocity as nrar the wall 
as by means oi a very fine | Pitot, tube. Tbe main difficulties 
involved are to determine the interference in the flow near the boundary 
due to the presence of the tube, and to ensure that the speed deduced 
fromthe pressure in the Pitot tube is the speetl at its geometrical centre. 
| due results oi the long series of experiments described in the paper, 
the conclusion arrived at to the effect, that in turbulent motion there 
emista at the boundary à layer of fluid ei finite thickness, which is in 
laminar motion, and which has zero velocity at 1 
the boundary conditions are expressible in the form: R. 
where the origin is taken in the boundary, * is measured along the 
normal thé velocity parallel to the boundary, the,coefficient of 
visedsity of the fluid. and R the intensity of surface friction. The authors 
infer: from theit results that the comclusion of Morrow. Abs. 1319 
that at speeds below tbe critical, the theoretical velocity dis- 
tribution dtross any section given by V == VIII - , where V. is the 
vélocity:ab the axis of a pipe of radius a, is incorrect. is an errot partly 
due to a small inacruracy in calibrating the Pitot tube, and partly to the 
: >» OF 26) ciameters trom an le 
V. 2 
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and deflection the winds in the upper regions have more time to afget 
the range or deflection of the and should be given more considera- 
tion or weight than the winds lower donn. Tbe less dense air dompeaing 
these upper winds and the decreased horizontal velocity are other factors 
the weight that the winds at various heights should be given: 
be resistance Offered: a projectile in its flight davies! with the — 
trom values oi piessure and temperature determined from aeroplane 
‘flights, ‘The ratio of observed to normal is then computed: and 
ino malting the correction ciniqo ait bas .bovitmb 
A change in the velocity:of sound arising from change in tempera- 
ture has the effect of changing the Wm 
hence: changing the range of projectile. Hallistio temperatu 
‘computed from values obtained from aeroplane observatibms of tempera- 
ture and by the use’ of temperature weighting factor curves. These 
curves are of such @ nature that the ballistic temperature may be lower 
than the lowest actual temperature Auron. 
ity of the Distance” Tvansfer and. the World! Punction 
in ih Wey Generalised Theory of Relativity. E. Reichenb&cher.i (Ann. 
Physik, 63. 2, pp. 98-114, Sept. 28; 1020. The Einstein demand 
tor the in variance of natural laws with respect to every transformation 
df coordinates has been assumed by Weyl to apply to every change of 
and, in consequence etmphasises in the sharpest possible manner 
the relativity feature in the conception oi total phenomena in inanimate 
Nature. The present author opines that this absolute standpoint is open 
to question, and submits it to critical examination. Starting from the 
arbitrary character of the gauge, ho points out that we are not in a position 
to assert positively that every system, of coordinates must. 
to a fundamental principle; the essence of the gravitation theory being 
that the gravitational effect of matter bas ‘a decisivejinfluence on the 
measure of the line element, whereby the Riemann curvature tensor 
attains definite values, i.c., the gravitational field does not admit of 
path transformation. Accordingly); the chrvature tensor ofp the. world 
oi teal Nature, and the arbitrary character in the choice of the fundamental 
gur, appear to be limited. Therefore, every conceivable 
system of coordinates may not be introduced into the world but on 
such as admit of the curvature:ieffecti: The author goes, further than 
Weyl, who admits that only such alterations of the two fundamental 
mem are admissible as comply win the. metrics of the deformation, 
and attacla the unlimited arbitrary character of the gauge idea itself. 
assert that the last word has not been said with tespeet to the 
Einstein theory of gta vitation, since: the experimental confirmatirm of the 
perihelion motion and the curvature of the lightrays are consequences 
ot the hypothesis for the spherical symmetrical ease, and independent 
of the! assumption af a scalar or tensor potential. The author shows 
that th field laws must possess a general covariant: form with tespect 
to coordinates and gauge, but that of all possibilities only those are realised 


trom the hypothesis of the worlck Bart bof ‘the paper considers 
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‘the ‘non-integrability of the distance transfer as a consequence of the 
rotation. 


10. The-Field Equations for Electricity within 
‘Matter. K. Reichenbicher. (Ann. d. Physik, 63. 2. pp. 116-144. 


exist between gauge and distortion, that the author was led at first to 
‘consider them as identical. Mie had also held that a scalar gravitational 
‘petqutial ‘could: enly defined gauge, but the author now shows 


rich gauge invariant, namely: F = 2 div grad A 
potential has been invoked 
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magnetism and that proposed by the author. Important conclusions are 
derived, and the opinion expressed that there is essential agreement between 
the two theories. Section I considers gravitation. So: many similarities 
in the static gravitational system. Section II deals with electro-mag- 
netism., For the case of spherical symmetry only a scalar & is permitted, 
while the scalar A corresponding to the permeability must disappear. 
| The author assumes, however, that its value is not zero and becomes 
| unity in the limiting case he then deduces that fields of exact spherical 
symmetry do not exist, He is thereby led to an atomistic structure 
for electricity. The mathematical results are summarised as follows :— 
v. 2 
192 
These are then introduced into the equation, and have the physical 
significance ‘of dielectricity and permeability. The electric field equations 
are next derived, and show clearly the analysis into convection and con- 
duction currents. 
The paper is mathematical throughout. H. H. Ho. 
20. The Rigid Body. H. Dingler. (Phys. Zeits. 21. pp. 487/402, 
Sept. 16, 1920.)—This important problem presented itself to earlier 
| scientific activity as purely experimental—namely: How is the rigid 
body actually constituted which conforms to the definition? In 1911 
the present author put forward the opinion, based on his investigations 
into the connection between theory and experience in the exact sciences, | 
3 that the rigid body may be defined and constructed from the laws of 
Euclidean geometry, bodies being investigated which correspond as far 
f as possible to these laws (theory of exhaustion), This paper contains 
' a critical discussion of the rigid body for the purpose of obtaining data 
f have hindered the solution of the problem, namely, that about four 7 
4 different) principles are invulved, and that the whole process has never "a 


distance between the centres of two adjacent atoms is found to be 
pressed as the sum of two constants, represented by the radii of: 
corresponding spheres. The molecular volume of a compound generally 
differs widely from the sum of the molecular volumes of its components, 
but the additive law is shown to hold with considerable accuracy for the 
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been considered in a single age. Four definitions are reviewed, vis. 4 
The body which only exhibits spacial changes of shape and size ; the 4 
hard body; the ynalterable body; the body as defined by the laws 3 
of Buclidean geometry. The derivation of the scientific rigid body 
is next discussed at great length. wit 
The paper is philosophical throughout. H. H. Ho. * 
21. Atomic Arrangement in Crystals: W. L. Bragg. (Phil» Mag. i 
40. pp. 160-189, Aug., 1920.)—In many crystals of simple structure, 
such as diamond or NaCl, the atoms cannot be displaced without 
destroying the crystal symmetry, which accordingly completely defines N 
them ; but in others one or more parameters are required for complete 
determination, ¢.g., one to fix the positions of the S atom in iron pyrites, 7 
FeS,, while to determine the place of the oxygen atom in the ruby, AO; | 
requires two parameters, and in quartz SiO, four are requisite. Certain 4 
empirical relations, which hold between the distances separating atoms 
from their nearest neighbours in the simpler crystalline structures, and 4 
which the author has found of service in the analysis of complex crvstal 2 
forms, are here dealt with, and their physical significance discussed, 3 
particularly in relation to the Lewis and Langmuir theories of atomic . 
structure. These relations may be simply expressed by regarding a i 
crystal as an assemblage of close-packed spheres the centres of which , 
coincide with those of the atoms. It is then shown that, within certain 
limits, it is possible to assign to the sphere representing the atöm of 3 
any element a constant diameter characteristic of that element The 3 
particular element to the molecular volume of compounds are explained 4 
by differences in crystalline structure, and not by variation in the space 
occupied by the atoms.- In analysing complex crystal structures, various 
atomic arrangements have to be tried to explain the intensities of the | 
reflected spectra, and it is shown that two atoms must not be placed 
closer than the sum of the radii of the spheres representing them. | 
This greatly facilitates the determination of the parameters, which ‘are 4 
confined to a much more limited range. The radii of the “ atomtic i 
domains are tabulated for a number of crystals and for their component : 
elements, measured in Angström units. Arranging the elements in ) 
the order of their Atomic’ Numbers taken as abscisse, while the ordinates 
represent the diameters of the Atomic Domains, it is found that their 
free extremities lie in a curve resembling Meyer's curve of atomic volumes. : 
The alkali metals head each period with the greatest diameter, followed 
by the alkaline earths. The diameter decreases steadily as the atomic 
weight increases, reaching a minimum for the electro-negative elements 1 
at the end of the period, i. %, the periodic relation between the atomic 
volumes indicated by Meyer's curve can be extended to the compounds 
of the atoms. Photographic illustrations of crystal models formed of : 
close-packed spheres are given. : 
The principal features of the Lewis-Langmuir theory are recapitu- 3 
| lated, and it is shown how the theory accounts very simply for the | 
VOL. XxIV.—a.— 1921. 
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empirical relations arrived at. It is noted that * 
assigned to the electropositive elements as compared with those of the 
eleutro · negative elements do not, on this theory, imply a corresponding 
difference in the dimensions ot the atomic structure They merely 
express the fact that the former do not share electrons with adjacent atoms, 
but are always surrounded by complete. stable-shelis:: The«repiilsion 
between these outer shells and the shells of adjacent atoms keeps the atoms 
farther, apart so, that they appear to occupy a large epace in the crystal 
structure. The diameters of the outer electron shells ot the inert gases 
5238 
5 for Xenon, 270 A. The crystal of an electropositive element consists 
of an assemblage of positively- charged ions held together by electrons 
tree to move in the structure under the action of E. M. F. The author 
suggests, that the scheme of empirical relations here formulated .may 
help in the investigation of the complex crystalline forms in which the 
atoms hold electrons in common, such as nitrates; chiorates, bromates, 
sulphates; and selenates. The conception of the atoms as close-packed 
‘spheres. limits the number of possible arrangements, and may assist 
in determining the structure of crystals such as quartz, sulphur. and the 
alkaline sulphates, for which the dimensions of the lattice are known, 
10 th fe mG. Wi. DE, T. 


N. Probability Determinations of Movements of Gas Molecules F. . 
Edgeworth. (Phil. Mag: 40. pp. 240-272, Sept., 1920) This is an 
attempt to vary, in the hope of elucidating, some arguments which the 
kinetic theory of gases derives from the Probability Calculus. A. Sup 
Pose an immense number of short, perfectly elastic, smooth, cylindrical 


ol speedoat:a,mew paint on the main nne. This conception of tethered 

te speed distribution is then investigated (I) by Laplace's 
method (used with reference to averages of observations): (Y by means 
of, Boltzmann's H theorem: (3) by a less complete method (as used by 
Watson, Kinetic Theory f Gases, 5 14 et seg.) which shows only that the 


a distance of — wi 


v. 
1 
minated at each end by a perfectly elastic barrier. The pistons are to be 
supposed capable of passing each other, being, say, side-tracked after 
This proof has usually. been completed by aid oi the H theorem. The 
erxor theory of Laplace is here suggested as an alternative complement. 
The author calls attention to an instance in his oon argument of; what 
has been called a, priori, or waverifed,.or, after Boole, intellectual. Prob- 
} of additional couples corresponding in all respects ta the,above.descrip- 
that the underlying assumption might be. formulatedi:--—A. molecular 
4 ahaos must present the same appearance both as to the relative position > 
3 of molecules and as toxtheir veloeities, whether contemplated from above 
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or couples with M behind n, there are, 
on an average, at any time an equal number, of couples, in other respects 
similar, but with M before u. The arguments can easily be extended 
to more than two types of mass. B. The) random movements of discs 
on a plane are dealt with by the same three methods. C. These are then 
applied to the case of Lagrangian in place of Cartesian coordinates 

Here it is pointed out that the procedure () ie not invalidated by the 
fact. that the generalised momenta are functions of. the coordinates 
which vary between successive collisions, and, not constants, as usual 
| of the law oi error. Fon itis not necessary for the.genesis 
ot the nommal law that the constants im the linear, function, should 
he rigorously, constant. It suffices that they should be random specimens 
of a medley, as the author has shown [Lew of Error, Camb. Phil. Trans. 
128, 1906]; and. as such .the., coefficients; may bere be regarded. 
bes D. Methods (i) and (2) areapplied to the more general ce oi encounters 
between molecules supposed to come within each other's sphere di infly- 


“tn which the coordinates ase changed by an encounter, and recourse to 
Liouvilleis theorem, commonly introduced at an earlier: stage, becomes 
necessary In the two lattet sections the complex molecules with different 
tes may be said to constitute a universe, uhich may be divided 
into genes and sub- genera by successive ‘delimitation, by values of 
the coerdinates; such that if the normal law is very well fulfilled: in the 
universe, it will be fairly well, fulfilled in the genera, and less well in the 
sub- genera, and conversely. In conclusion, the author suggests that it 
would be possible to advance further in other directions -in 
where a field oi force occurs on the lines oi arguments (1) and (2), without 
the aid of: Hamiltonian Dynamics, dy mere Probabilities. G. W. DE T. 

„ 21. pp. 465-467, 1, 1020, As of t 
statistics, of emulsions and nnection 
movemient, Smoluchowski [Abs., 38.1017) ,ancinded, 

deduced was in satisfactory agreement with Svedhber 
ristent der p. 148, 1912)... The author now that such 


State al — Law ‘of Action 

„ L. ( Zeits f. Physik, 4! Mordes. 1920.)— 
may be written in general 

@ deebtes ithe potential un the 

movement, and the series included under the sign of su 
ition the tepulsion functions The author shows that ꝙ may be represented 
asia function of v and considers the possibility of deriving this: function 
theoretically: from the: molecules: Further, 


the alteration of to 0 the anisotropic 
vol. XXIV,—a.—1921. - 409 
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state ie determined, ‘and the dependency of the function Bay on the 
molecular constitution indicated. 

The ‘attraction’ df at greater distasices apart ie in- 
versely proportional to the fourth power of the distance, whereas when 
they are nearer alternate repulsive and attractive members make them- 
selves felt. For most substances the potential may be expressed as a 

ly ‘convergent series with four members. The repulsion of the 
— of the electronic envelopes. 

The an anisotropic state a distinguished from the isotropic by the intr 
dection' of the member — @p, that is, the energy of orientation, which is 
is 


constant. 
5 = 9, 120 vg. and 0 =» are 
thermally to ‘be regarded as critical points between the isotropic and 
anisotropic states, but since between these states there is the energy 
difference of orientation, these points are actually only pseudo-critical. 
Ter tte ‘isotropic Gnd ‘also thie’ ‘stateonly sihgle ‘equation 


ofthe Thermal: Molecular Velocity. 
ene d. Physik, 2. l. pp. 49-56, 10200 — The basis of this method of 
measuring the ‘translational velocity of molecules is as follows: Suppose 
a vessel V. in which the highest vacuum is maintained, to contain a smaller 
gas-filled vessel G with a small hole L in its wall. The gas molecules 
pass through this hole in straight lines into the empty space V with the 
velocity corresponding with the temperature in G. If a screen with a 
circular aperture is placed in front of the hole, a narrow pencil of mole- 
cular rays passes through the screen and forms a circular spot on a plate P 
at a distance from the screen. If now the whole apparatus is rotated 
rapidly about an axis perpendicular to the molecular rays, the spot on 
P will become displaced in à direction opposite to that of rétation, since 
the molecules require a certain time to pass from L to P, and during this 
‘time P has moved forward through a small distance. The magnitude 
of this distance is readily calculated from the dimensions of the apparatus, 
the velocity of rotation and the molecular velocity of the gas in G. 
of Silver-Vapour Molecules. An apparatus has been con- 
‘structed on these lines aud the velocity of the molecules of silver vapour 
measured. the results agreeing with the theoretical value. * 2 

New Method of Determining Atomic Weights.—The method also 
as @ new method for determining atome or molecular weights. For 
instance, the results obtained with silver show that silver vapour is 

monatomic, since, ii the silver molecule were di- or n- atomic, the deviation 


would have been +/(2) or Miu) times as great as is actually found. It 


anden T. H. P 
26. Cloud Distribution 1916-1018, G.A. 
Glarke. (Meteorolog: Office; London, Prof! Notes No. 9. pp. 142-147, 
1020 — nme cloud distribution is analysed from the point of view of 
aerial navigation. Cloud observations are taken at Aberdeen at Th., 
h., 13h., 16h., 18h., 21h., and to each day is assigned in addition a cloud 
characteristic indicating the kind of cloud which predominated. the 
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ft., 26 % below 7000 fl. 
the remaining 31% of days have cloud pre- 
distribution is discussed, The 


A sleet particle may be (I) a snowflake partly melted and refrozen, 
a frozen raindrop, or (3) [Graupel] a frozen combination. of , 

and raindrop or liquid (not undercooled) cloud droplets. N 

_ Aigeneralised vertical section of sleet, weather shows sleet as occ 
canal with a cloud from which snow is falling through a stratum 

28. Spitsbergen. A. (Akad, Wiss. 
Wien, Ber. 128. 2a. pp. 700-758, e con- 
tinuous records obtained in the Norwegian meteorological station at Green 
Harbour, 19 12 to 1917. The discussion refers to previous series of observa- 
tions since 1872 and particularly to the records of 1912 of the German 
Observatory in Advents Bay, which. was later transferred to Ebeltofthafen 
in Cross Bay. There were at Advents Bay two. high-level stations, 
situated 400 and 1000 m. above sea-level.in summer, and at 200 and 400 m. 
in winter; a report on the balloon and kite observations at Ebeltoft 
has been published by G. Rempp and A. Wagner. These latter observa- 
tions are interesting with respect to the frequent inrushes of horizontal 
and vertical cold and warm . air-currents observed on Spitzbergen. 
ay 9nd: Green lie, 30 
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lowest type taking precedence over higher ones if covering 4/10 of the 4 
| sky or more. The day is clear if on the average the total amount 
| of sky covered ia less than 4/10, while certain days of very mixed or 5 
6 rapidly changing cloud are classed as various.“ Taking Cumulus and 

Cumulo-Nimbus together, they are found to give the most frequent . 

skies, 23.%.of the total, while other low clouds are numerous. Alto- 

stratus, skies are twice as frequent as Alto-cumulus, but Cirro-stratus | 

and Cirro-cumulus. skies are of equal frequency. Using the average | 

heights of the various — 

15 % of days are seen to be 

60 % below 3000 fl., while 

dominating below 3000 ft 

frequency of Cumulus and Cu together is found to q 

de greatest in April, and there are secondary maxima in mid-summer 

and Sept, Air conditions should be most bumpy. at these periods. Strato- 

cumulus; skies are more common in winter than in summer, and there | 

are indications that skies well covered. with, intermediate and_ higher 

clouds are also more frequent in winter, but the observations depend on : 

the presence or absence of lower cloud. NM. X. G. 

N. Tie Nature of Sleet and How it is Formed. G. F. Brooks. (Monthly 

Weather Rev; 48. pp. 69-72, Feb., 1920.) Whereas in current practice 

in the United States, sieet.is that form of precipitation which is not snow, 

rain, or hail, an attempt to make a detailed descriptive and genetic defi- 

nition seems advisable, and 30 cases of sleet are analysed as a basis :— 

Sieet,;a rattling type ot ice precipitation formed in the free air, has 

the following characteristics: Size, smallest dimensions of largest, pieces 9 

less than 6 mm. ( inch); form, angular, irregular, or nearly spherical ; 

structure, non-granular ice, part or all of which is cloudy or bubbly (except | 

island, Green Harbour being the first bay nearest the sea; the station 
VOL. XXIV. —A.— 1021. | 
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7 m. ‘Above sed‘level and is joined to che radi6-telegraphic: station: 
Advents Bay is neatef the colder east const. 
to Fitker’s Temperature Fluctuations in Russia and Northern: Asia (use 
ABS. “273° and The annual meat for Green ‘Marbour is 
— 9.9 C.; February, with a monthly mean of — the coldest, 

intetdiurnal changes ate very 

ng in Winter; n in 24 hours 
(21˙0 cases, against 10.3 in Sibetia); temperatures above 0° occur in 
all | the 


in 24 ‘hours otily once in Jane 


i 


amplitudes are: spring 4-3, summer 2-6, autumn’ 0% deg. As regards 
the two stations, Green Harbour and Advents Bay, there is very good 
in temperature during the summer. In winter Green Harbour 
has both lower monthly means and lower minima, probably on account 
of the more pronounced inversion near the ground, ‘and because the 
winds are much feebler there than in Adverts Bay. In Green Harbour 
the daily temperature may be 17 ‘deg: below that of Advents Bay; 
such days are calm in the former, stormy in the latter place. The maxi- 
mum and minimum temperatures recorded at Green Harbour during 
the § years are: 4. 18.4 (July 21, 101% and — 450° (Jan 
the aperiodic waves the ture rise ot fall may laat 8 days, 
the means being 1-5 days for rising and 1-6 days for falling temperature. 
on the ice, on board or on land in Arctic zones, especially during the winter: 
below at ‘the base 


Two Soc., April, 1920.)—The most 

te forecasts Of winds at moderate e evations over wide areas can 


has been ted as an index to determine whether such local phenomena 
can be used as a guide to conditions aloft: The final Values Which were 


the ait Cotumn tae higher mean 
the surface ; that in summer, with ‘northerly winds, che dir column has 


* 


in the opposite sense, as in Siberia (Picker); warm waves lead to cloudy | 
rainy weather, cold waves to clear radiation skies. The semi-diurnal ; 
temperature change goes parallel with the barometer in winter, probably 3 
because the barometer corresponds to the regular change in the wind N 
direction, from the ‘heights down or from the sea, up warde the 
temperature inversion near the ground is generally marked. The. diurnal 1 

| V 

1S 
TEHMINGATY SUEPS WL GRINE 
| 
2 
between the station and a given level in the free air. To this end, suck 4 
information, obtained by kites at Mount Weather (Va.), Drexel (Nebr.), 
and endale (N. Dak.,) has been classified by months for each of the 4 
1 
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a temperature Below that of the surfuce These effects are due 
to the seabonal variation of surface temperature The amplitude of 
the Values was much greater at the inland’ stations, Ellendale and Drexel, 
than ‘dt Mount Weather, near the coast. Aside from the 

contrasts, the difference between the surface temperature and that of 
the air column to a height of 1 er 2 lem) depends, 80 far as the surface 
factor is coficerned, mostly on the ‘season ; tür us the temperatures 
aloft are involved, ‘the ‘wind direction: FO 
A ‘statistical study ‘of the errots which may ‘be carried the te 
ductioms of pressure to levels in the free alt as à result of the 
tue temperature’ argument leade to the gratityiug tesult that 


88 units of about +0°5 mb.; and, under the same conditions, 
mb. These errors are very small 
indeed. Big AUTHOR: 


* 


R. Gregg. (Monthly Weather Rev, 47, pp. 853-864, Der. 
Over the northern part of the United States east of the Rocky Mouhtai 
the “winds at°and near’ the’ surface ‘from varying ‘ditections 
ranged from 0 to 10 mm. sec, and alleen 
stations showed that at higher levels a uniform W. N. W. to N. W. wind 
prevailed, thie speed increasing’ very considerably with height and reaching 
at 7+2 km. above Lansing, Mich,, the value 83 m. per sec. Kite ascents’ 
showed that à strong south to north surface temperature gradient, temp- 


bs 
| 
19.)—By considering 
the prevailing winds for each month at stations down the Pacifit’ Coast 
of N. America, the seasonal variation of the latitude in which’ the centre 
of the Pacific belt of high pressure crosses the cdast line is deduced. 
From Nov, to Jan. it crosses in latitude 40° N. and from April to Aug. 
in lat. 46° N., the transition between the two positions being somew Sn hen 
rapid/ Similar’ information is obtained concerning the 
low-pressure belt. The ‘are to agree With the 
charts of the U.S. Weather Bureau. n 
the ‘prevailing winds inland. 8. 
ofthe Roce in Weather For n. H. Goddard. 
20.) — The author considers: 
VOL. XdIVV.—4.— 1921. 


oa 
temperature of the air column, will not; in general, be in error by more 
than 15 deg. C., which, even with long air colutuns, is not sifficiéntly 
large to produce large errors in the pressure. Fot afr coltinns 1000 m 
when the conditions are, for Oe, and | 
erature decreasing northwards, persisted at least up to the 26 ‘km. level, | 
and this accounted for the increase of wind with ‘height. It is remarked ! 
that in the middle Western States cirrus is practically never observed 
to move from the east, except in the summer part of the year; the . 
winter temperature distribution being such as to prevent any easterly ; 
wind in the upper layers of the troposphere: | M. X. G. f 
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tudes [see Abs. 1364 (1920)}. to the problem of obtaining meteoro- 

logical observations, for forecasting purposes, from the moderate height of 
about 10 km. The rocket carrying the instruments must occupy as 
tor an appreciable interval (1 to 5 mins.) at or about the 10-km. level. 


order of 20 secs. As an example, with gases ejected at a speed. of 5500 


ft. per sec., a rocket weighing of the order of 11 Ibs. initially and 6 Ibs. 


8 


Weather Rev. 48. pp. 403-404, July, 1920. Eng. News-Record, 
1920.)—-The experiments were made at Balboa Heights 
month of April on days when the midday, sun 
were exposed to the sun and shielded from, 


125 


36. v. E. 
(Monthly Weather Rev. 48. pp. 198-200, April, 1920.) —A kite 
ascent up to about 1-5 km. Was obtained at Drexel on the morning of 
March 28, 1920, near the centre of a deep depression, nr. 
face reached its lowest at the commencement of the ascent and 
practically stationary, with light southerly surface winds, throughout the 
flight; which lasted two hours. After a further two hours pressure began to 
rise abruptly and a N. W. gale set in. Comparing the observations during 

VOL. XXIV.—a.— 1921, 


| of jar makes the rocket suited for the raising of apparatus, while to main- 
tain the 10-km. level for a desired interval a small rubber balloon and 
steel sphere of compressed hydrogen would be carried, the hydrogen 
being released into the balloon when the rocket had reached its upper 
limit. At the end of a predetermined interval the balloon would be 
released from the rocket and a parachute device would ensure any desired 
rate of descent. The time to reach the 10-km. level should be of the 
5 1 in the Tropics. H. G. Cornthwaite. 
of the metal was measured at intervals 
rmometer immersed in mercury contained 
3 The highest temperature recorded was * 
26, and 140° F. is the highest temperature 1 
under natural conditions. The experiments 
F 1920, Paper read. before the Am. Meteorolog. Soc., Washington) 
Describes the bumpiness experienced when flying. On days of 
; cumulus cloud smooth fiying is usually found above the cloud summits ; 
| some. rare were, however, noted in which the air was bumpy 
in 
G. 
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ascent with those during descent and both with those of the 

day, it és sen (I) that in front of the ‘dépression ‘hear the dente’ 
was a decrease and veer oi the wind ‘witty height, the surface soti 
current becoming westerly above; (2) that the yer spread 
downwards towards the surface, (8) that the 


om simaltaneously with the rising température near the surface ih the 
— 8 It is thought that 
t later have become more 
marked and’ have accountéd for the tornadves which otcarted farther 
east the next ml Loreq ovr w wil 
Tornadoes, ̃ Fiora:' (Montnty” Weather 
447-448, July, 1910.) In spite of popular opiriion, 
data do not indicate that~Kansas is, area’ considered, more Hable’ to 
visitations by tornadoes than other States in the same part of the bountry. 
During 33 years 302 tornadoes have been reported in Kansas. Of these 
have occurred in the westert: oi the State, 41 in the middle 
thind, and 80 %% in the eastern third:"They are distributed over 
month of the yearexcept Jan: and Deo, but 50% of those 
in May and June. They may occur at any hour of the aay, But usually 
in the late afternoon. The S. E. quadrant of a wel- developed de 
is the usual place of occurrence; but they have been reported in the NE. 
and S. W. quadrants. It is not uncommon for two of the charhcteristic 
pendent clouds to be seen at the same tim and as many as eight have 
been observed at once. Two may combine to form a more violent one: 
They usually cross the country from S. W. at about 40 miles ſhr. and the 
— Hide 
of tornado clouds art M. A. G. 
37. Temperature Inversions near the Surface in the Antavetic! J. Reuth. 
(Comptes Rendus, 171. pp. 408-800, Sept. 6, 1% — The observatiens 
discussed were made in lat. 65° 10’ S., long: 66° ‘34 W. of Faris, With two 
thermometers, one 2 m. above ses devel and the other 38 m. above ‘sea- 
level on a hill 300 m. distant. The observations were taken simultaneously 
at loh, each day, from March to Oct, 202 being secured The mean 
difference between the readings of the two thermometers is -O- 04 deg. 
where the / sign indicates an invefsién. |i Considering the mönths 
separetely,. the mean difference ranges from 0-45 deg. in May to 
52 deg. in Oct. Ot the 202 pairs of observations 45 show inversions’ 
and 48 an isothermal condition. The greatest inversion is 8.3 deg on 
July l. The greatest negative differénce: is 1.6 deg. on Oct. 7. An 
analysis of, observations of the other elements; in conjunction with 


or light winds and tend to be greater the lower the temperature and the 
smaller the cloud amount. Further, they are most frequent with pressure 
above the normal. Ot 23 observations with mist there are 5 inversions,’ 
while oi 58 Observations with snow only in one case was there an 
inversion; ois M. A. G. 


38. Comparison Rain-Gauge-Can Measurements 
Snowfail.. R. E. Horton. (Monthly Weather Rev. 48> pp. 88589 
Feb.,1920,)--The author's snow-board consists of a sheet of white beaver 
VOL. XxIV.—a.—1921. B is@i~—.a—. 
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in, square,,om which a layer of cotton 

ost, to aimulate the now surface on ‘which the bourd 
and, ta prevent, the, melting of the mow caught. Im the hen vier 
Ward, catches, mare snowethan the can, the water-equivalent 
conais tenti in ee h wbant.16°%. Wirn very light’snow 
may register the same or dese than the aa and give -deficient 


100 ai 11. to of. vitedisoe 
Microscismss (Nate, 106. pp. 848.880 Nov. 11, 


158800 For the last twenty! years these mall — tides.”! da ve been 


the amplitude between sobow and ebe Of an inch, and the wave- 
length between 8 nd miles They. been ittributed to air 
tremors, and to ——— by che wind or df flié ground 

oy thrnugh the medi edium oi trees, but they are now known 


ot one ot the instruments, which would quite alter the beale of an ordinary 
earthquake makes no difference to the microseisins, which would there - 
fore seem mainly horirontal movements of the 


vertical form register them quite corte ts He 
or Next stations two miles apart were wtitised with: 8 
given in detail, and the, identification of waves presented uo * 


conditions 

— waves which nearly always came from 
the north. The distant station was ind a ot in direction 
17% W. ot the waves always: reached it first by about 
Ide next projected stage is to have three stutibms at che corners of 
a 10 mile triangle with improved W. W. B. 


oi the moon is dus to the dissipitation of eee rede @ shallow 
coastal regions; seems capable of satisfying all the quantitative demands 
upom it. In an appendix it is shown that the obliquity of the ‘ecliptic 
is diminishing, though there is no reason to believe that there has been 
any appreciable change in historic times. [See Abs. 811, 1048 (100 
W. A. R. 

The e March 22-25, 1920, G. P. 
Rev. 48. pp. 970-302} 
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| to, be pure, earth movements travelling‘ over long: distances; > easily 
measured and recorded. but of unknomm origin. Comparison between 
traces from instruments at eonsierable distandes apart is difficult, as 
identification of such small, movements is generally impossible. Te b 
identical conditions, only 60, feet apart. The first similarity of the trices 
negatives the Air tremor Pothesis Altering the ‘sensitiventss to ’’ 
1 
but improvement was necessary in the acchracy ot the time Scaling. 
In general the wave period increased with the amplitude, and that 
0. Tide Friction. H. Jeffreys. (Roy Soc, PI. Trans. 21. 
pp. 2304264, Nov. 1020). —The tidal currents in mid-ocean are insuf- 
ficient to give any important dissipitation-of energy. After: makintz some 
| theoretical postulates as to the estimation of velocities in shallow seas, 
all the important shallow seas of the world are examined» “The amount 
of dissipitation oso eobtained is critically ' considered,’ and the general 
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Preserted before’ the Am Metéorolog. Soe: Washington, 
2020924 “divtarbed urea marked group of simepots 
more than a quarter of the way across the face H the’ sun 
bombarded the earth with such an abundance of electrified atoms that 
caused an intense tagheti¢ stérm and an extractdinarily. active: and 
awroru, lasting or hours ind sehewed g days of? lesser 


14. 


‘of tes brilliande wae seen dawnin the north tern United States. 
numerous. “reports not only that the periods of igreatest 
‘brilliahee arid max. magnetic activity were sinmltamedus throughout the 
‘world; dat also that the general aspect of the: display asa: whole: was 
The hoc differences: depended dargeby un the positions of the 
‘Observers relative ti the great serids of auroral curtains. Grrat activity, 
some brilliant colours, especially crimson, and great vibrations «ofthe 
whok display were characteristic ‘features, emagmos 


lef Aurora ei .teor ed? bas 
Aurora and magnetie disturbances? oocurred in mid - February mid- 
April and ‘mid-May; ‘during the preceding and following | presentations 
of the same active region on the sun, as it rotated. vows! 1. 
aurordcranks among the greatest five worid-wide-displays of the 
in fact) 1) -years; embracing: the recent unusual sun-spot 
um 
AUTHORS. 
Cob bf the. Night Sky. Rayleigh Nature 106. p., Sept. 2, 
zand>-photogtaphic! evidence is obtained that the 
fight ot the clear night is yellower than that of the: clear. or 
even cloudy; sky at twilight. The author has prewiously found a compara- 
tive absence of pelarisition in the night sky licht, and this supports the 
‘present result in pointing to the conclusion that, this light is not due to 
gunlight scattered by rarefietl gases ‘beyond the earth shadowWw. 
ehe visual . observations were made by mounting a yellow, and a 
gelatine film edge to edge at the end of a pasteboard tube which 
was pointed at -Forsth¢ photographic observations» an ford 
was exposed! under a yellow and also under a dense 
ots seed! to NM. &. C. 


18. 4 Prominence with Great Radial Velocity. — 
Rendus, 171. pp. 870-671, Sept. 27, 1920) —In the course of routine 


solat® work at Meudon it is rare for a prominence te:show on the K; 
of'low-level calcium spectrogram) as such objects, belong to the high- 
level) Ki spectrogram, The. present Sept, 6, ie 2 case when the Ks 
photograph showed a detached portion of prominence. er 
leads to m inference of a radial velocity of:at least 100 km/s, 
observer confirmed this by opening the mm. slit to 2 mm. and 3 mm. 
‘one ‘photograph “indicating un approach 132 Em. /sec., and another, 
halt an hour later, recession of 70 Em later still. weak 
movements in both directions were shown. ‘Fhe prominence appeared 
VOL. XxIv.—a.— 1921. 
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to de connected with a large patch of fecule near the W. limb. 
it on che E. — 


the great majority and Saturn the rest. There is 
possible capture by Uranus. but none by Neptune. The conventional 


406. Stochk-tdhing of Variable Stars F. de (Observatory, 
Not 860, pp. 323-827, Sept., 1920.) This is a review of the first volume 
of the History°and Literature of the variable stars, now at last; issued 
yy the Astronomische Gesellschaft. It comprises 838 stars in the first 
14 hours of RA. A second similar volume will contain stars for the 


‘hours of R.A cwith cluster variables, nove, and stars yet 
annamed but probably ‘variable.. 4 third volume 12 to contain the 


pp. 40-01, Sept. | 15; 1920.)--The circumstances oi closest possible 
approach to the major planets have been computed for all comets known 7 
| to have periods less than 2000 years. 42 Of these have periods exceeding 8 
10 years and have high inclinations ; few. ol ‘them pass near planetary 
orbits, and the mumber with: periods between given limits is nearly 
proportional to the cube roots of the limiting periods. The distribution 
of distances of closest approach to planetary. orbits agrees quite well 
with a computed’ random distribution. Only two of these comets come 
close enough to a planetary orbit to make a capture theory possible. 
These are 1854 IV (1089 years) by Jupiter and 1880 V (263 years) by 
The author compares various suggestions that have been made, 
but his: general conclusion is that there have been. no captures since a 
| vemote past; and that the orbits have been greatly shifted by perturba- 
probable that Jupiter has captured 
The comets: of short period are on a different ; footing, and their 
v. 
45. Sampson s Tables of Jupiter's Satellites. Comparison. R. Innes. 19 
(Union Obs, S. Africa) Circ) No., 60. ppr 70-71, July 29, 1920.)— 
Observations of eclipses of the first three satellites of jupiter made at 
Johannesburg during the last 12 oppositions are compared with 
Sampson's tables. The times tabulated are disappearance and re- 
appearance, the half difference (checking the duration), and the half 
sum (checking the fongitudes).» These suggest the need of an increase 
in the adopted value of the inclination of Jupiter s equatot to his orbit, 
and a possible negative correction to the ascending node. For all three 
satellites the corrections: to mean longitude are negative. A comparison 
for 1900 epoch is given between the Johannesburg observations and the 
three sets of tables, of Sampson, de Sitter, and Damoiseau- More series 
of regular observations of these phenomena are requested from different 
observatories to enable definite corrections to be adopted to the numerical 
thecry of the satellites W. W. B. 
N ‘cOvers much the same ground as Harvard volumes on the subject, but an 


of the variation, and classed ‘leaving 


and 
8 


the unforeshortened annual motion of the sun.’ Thus ‘annual parallax 
par." x! 0248. | He finds values for variation of parallax’ 


discordances generally found to ‘imperfect elimination of — 
equation. He considers it quite as important to separate different spectral 


1-0 0,1 0266 -% 

3.0 0.0622 0-115 0-267 0 
4-0 | 0-0422 0-0780 | 0-182 0- 
| 00286. 00826 0-133 0 
2.0 0-040 O- 00% 
850 0,0087 0-03870 00403 00281 0/0106 
950 010069 0-100 0036464 0/0271 10-0156 | -0-0073,;.. 
Won ary airy Diss 


that these distant ‘stars are giants almost equal to the B start in 


magnitude, ‘othiets OF M'staes'17 “magnitudes fainter 
than the B stars are dwarfs. 
Vol. xx1v.—a.—192]1. 1885 40 
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is to some extent coin plementary, and contains much detail not Use } 
where collected. To save expense, light-ctirves' are’ not given. The 
responsibility fot full accounts of the separate stars has been ‘shared: 
very unequally among eleven astronomers, of whom, however) Miller > 
provides more than half the total number, including most of the longest | 

The reviewer quotes details of some of the more striking stars; | 
and R R Bostis. The Cepheids and — short-period — receive : 
less attention, and few errors ‘are’ pointed out" W. W. B. 

47. Secular Parallax of Stars of Different Magnitude and Spectral Classes. ‘ 
(Publ. No. 20. Astron. Lab. Groningen ‘Review by J, C. Kapteyn in: 
Nature, 150. pp. 838-839, Aug. 26, 1920.) — This summarises the new 
material now available since the author took up the subject of stellar 1 
distribution. Ne considers the time now ripe for a fresh investigation of 4 
secular parallax’ of stars of different magnitudes and spectral classes. 
the defined as the 

ed obtains a very small discordance between his determination of the solar . 
types in his investigation as to separate the elephant and the flea in a | 

statistical study of the animal kingdom. He gives a table of mean : 

| secular parallax for different Harvard magnitudes and different spectral } 

From the small values at che foot of the M star column it will be Seen 


22. SCPENCE ABSTRACTS. 
for Rolariadtion Effects in Nebula, W. F. Meyer. (Lick 
Obser vat, Bull. 40, No. 328.) pp. 68-78, 10200 Twelve .nebule, 
tested by photographie method which can easily detect 10 of plan- 
polarised» age are classified thus tes gnomes 
(1) 8 planetary nebulz. No polarisation found. an 
% 4 Spiral nobule Very small effect shown and so contradivtory 
vektended, tebule. Orion nebula and its companion. No 
as to be probably accidental Minko? 
evidence of polarisation’? yorwsivet efT 
Hubble's variable nebula 10 % polarised, much 
„The theory...that outlying branches, of shining by light 
reflected, from the central nucleus fails to find support, The method 
fails unless the reflecting materials are small particles or gas molecules. 
The idea of stars immersed in the nebular structure cannot be tested 
dy thes method, ow seems intrinsically improbable for reasons given. 
taliete to qu sorte alis ton 
49. T6 B.D. Stars. F. Schlesinger. Astron 
J. p. 4020 — The stars B. D. 4134, and 41 are 
apart, visual magnitudes 8-5 and 88, spectra KO be author 
findte comparison of the Albany Catalogue with his photographs 
proper motions of 07023 in R. A. and in decl. for the first 
stat and — 07/088 in R. A. and, — 0. 727 in deol. for the other, 
stars must itherefore irma system with common proper motion, though 
so far apart that their mutual attraction; is very small. It is, desined 
to obtain patallaxes and radial velocities of these stars and other similar 
ͤ—PDN stip ] oH Be 
903 bee sdt Of en etd At 
50. Ghadlier’ s Cruical Surface ia Orbit Determination. | A. Wilkens. 
(Astronz Nachr. No. 5067. Nature; 106. p. 356, Nov. 11, 1020. Abstract) 
Charlier 's surface separates those regions in space where the problem 
of orbit determination from three observations has two solutions from 
those ‘where there is only one. It is a surface of revolution about the 
line from the sun to the earth: The author gives tables for laying but 
the intersection of this surface with the ecliptic- The curve resembles 
a lodped li macom, both loops passing through the earth as double point. 
the inner one extending as far as the sum and the outer one 27844 times 
as r. % 3868 0 WB. 
SI. Iuter Methods for Aub A. A. 
Miéhefson. (Nat. Acad.“ Sci, Proc. pp. (494-475, Aug 19207 
This method i measuring ‘lose double stars and) possibly! stellar discs 
was Suggested in 1890, and Has now been tried with the Yerkes 40-in. 
refrudtur and also with tlé“60-in. and 100- in. rdflectors at Mt Wilson. 
It is found that the quality of the seeing is not of such very great 
importance as it is in visual work. Distances of less than five hundredths 
of asecond.ef arc are measured to three. significant figures, and Andersonis 
observations.ef Capella are given, with the dedueed elements of the 
arbital motion. The method is to be further tested at Mt. Wilson with 
a ban of 18 to 20 feet. ehewh ote M, 
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land W. | 1 
by the publication of a list of 96 nebule by Campbell and Moore, 
planetary nebulat Show evidence of great mass also. Hed 
Speectroscopie evidener of rotation in some cases. Using van 
162, and 28 times the sums mass.’ On further examinatiéh of the B stats 


53. On Apparent of Stars at Solar ‘Eclipse, May 20, 
1010. F. K. Fournier (Comptes, Rendus, pp. 

1020. — The author finds a hypothetical value ‘for che 
emanations from the sun; and states that if this is equal to that of Hight 
tor the sun or for a star, they will be ‘visible to db. If the velocity 
talls lower from, any region of the sun, a spot will appear, end similarly 
it from a star it would become invisible: a subsequent increase to the 
limit would make the star flash out! again. He considers that sun and 
stars also continually project cosmic matter, chich remains invisible 
though contributing heat wher passing through our atmosphere. and 
also others. of electric or magnetic essence or kathode rays, which have 
their characteristic effect in the same way. This bombardtnent, he 
says, causes the advance ot the ‘perihelion of the planetary orbits, only 
noticeable in the case of Mercury, and also controls the direction of 
comets’ tails. This eruptive force is not constant; hence the variation in 
appearance of sun-spots and in terrestrial magnetic phenomena, which, 
he says, are governed not by the sun-spots themselves but by the varying 
bombardment of which they are asymptom. He thinks that if an all- 
pervading ether were to disappear gravitation would not be affected, 
but universal darkness would result. W. W. B. 


1910. F. E. Fournier. (Comptes Rendus, 171. pp. 560-563, Sept. 27, 
1920.)—This is a continuation of an earlier paper [see preceding Abs.], 


dealing with the displacement of rays passing near the sun. He 


the effect on Mercury to be unity, he obtains for Venus 0-248, Earth 
. rr the Jupiter 0-0109, Saturn 0-0135, Uranus, 0-009, and 


— 
an 


55. Paallanes of 90 Stars ts) Determined Sproul Oseoaory. 
A. Millar, J. H. Pitman, and H. B. Steele. (Am. Phil. Soc., 


GENERAL PHYSICS?” 23 
582. Connection of Planetary Nebula) with Plélium’ Stuss. K. — 
ron. Nachr. No. 5068. Nature, 106. p. 254: Oct 2, 1 
he finds radial velocity to increase with mass; and the safe for Wolt- 
Rayet stars. No explanation: oi this seeming probability ‘is oni. 
considers the ether itself to be more dense near the sun, and the rays 
to be bent towards the sun in their passage. On his previous assumption 
that sun and stars are sending out energy with volcanic explosive force 
at varying rates, he works out the repulsive force from the sun on each 
than any of the others. W. W. B. 
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86. Globular Cluster M. 3. Photometric 


N. Davis. 
the 
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85-149, 


No, XII of Studies of Magnitude in Star 
general purpose of 


1920.)-—Details ate given of the data of observation 
of each of the 50 stars, many of: them. Well: 


from 07} 002 K to 079146 
te ted io gy! 
10 

gation. H. Shapley 

Sei., Proc! G. pp. 486-489; Aug., 1030.) 
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known binaries. O1 | 5 are between and 
and 12 between 0*-O5iand 07-1... On the other hand, 12 Are less thun 
901, the, actual range bein 
Hates: 
and H. | 
sketchi mentioning two 
open clusters, (M. H M. 13) (M. 13 and 
M. 3), of which fairly complete surveys have been made, the authors 
confine their attention to the last-named. cluster, because its distance 

g is known, with greater accuracy, the adopted parallax being 0”- 000072. 
Stars within 1’-8 of the centre of the cluster are not included, as they 
cannot be properly separated from the mass, but excluding a few 
doubtful ones there remain 750 stars, not ſainter than 17th magnitude 
available for the discussion. Zero magnitude (absolute) corresponds 
to apparent magnitude 15-72. . Curves showing the frequency of absolute 
photovisual magnitudes of red, yellow, and blue stars separately are 
given, and these show such, marked features that it appears unsafe to 
base any investigation on the general luminosity curves of clusters. 
Mean brightness and colour show. hardly any dependence on distance 
from the centre, and the relation between brightness and colour is in 
agreement with previous results for M. 13. A separate investigation is 
in hand dealing with the Cepheids in the cluster. The apparent visual V. 
magnitude of the cluster is 6-6, showing an absolute magnitude of — 9-1, 
or 360,000 times the brightness of the sun. The 750 stars are al 
“giants | with magnitudes ranging from 1 to — 3-5. W. W. B. 


measuremen 


88. New Design of Precision X-ray Spectrometer. „ G. v. Cooksey 
Rer. 16 pp. 308-812, Oet., 1020.) — f Spectrombter - 
to make use of he of 
Displacement,” already published, for the determination bf X, ray wa de- 
lengths. This method is briefly described. & detailed description of 
involved in the adjustment of the spectrometer for precision méasurem 

on X-ray wave-lengths are explained 

Verification of the ob hich 

Displacement” is based. The method requires ‘that a ace ot 
length of a beam of X- be of constan 


nents 


The possibility of this has been pre demonstrated on 

grounds. An exploration of the reflected er 
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wave-length 
of the light used. Objects for examination by this method must be dealt 
with in the living state, or at least in such a manner that no change takes: 


suitable fluid which is transparent to ultra-violet light, and the photograph 
taken at once. The apparatus is in its essentials the same as that devised 
fre a though many improvements in points of detail have been. 
devised. The slides used are of fused quartz, with the smallest possible 


— “pads 
spectroscopes, nce methoc ave 4 great advan „the 
avoidance of instrumental and optical imperfections, 3 
difficult to the of the | mirror, | for this 
59. Theory of Polarisation Prisms: V. H. Schulz. (Zeits:' Instru- 
mentenk. 40. pp. 180-182, Sept., 1920.)—This paper gives mathematical 
theory relative to prisms of the Feussner type, consisting of a scalene 
right-angled glass prism with a plate of some crystal, usually calcite, 
cemented to the face opposite the right angle. [See Abs. 566 (1020).) 
1 A. W. 
60. Microscopy with Ultra- viola Light. J. E. Baruard. (Nature, 
106. pp. 378-381, Nov. 8, 1020.) — This paper describes microscope 
designed to be used with ultra-violet light. The apparatus is in operation 
in the microscopical department at the National Institute for Medical 
Research. Objects that show little or no structure by ordinary transmitted 
light are seen to be highly organised when examined by ultra-violet 
mounting | 
process, 


quantity of gelatine on their surface. 
photographs. 


and R. Cromben. (Acad. Roy. Belge Bull. 2. pp, 31- 
36, Feb. 7, 1920. Nature, 105. p 8200 1, 1920. Abstract) — 
two prismatic’ troughs, one of which is filled with the solution, the 
with the solvent alone; the dispersion of the solvent is eliminated by tl 
method of opposed prisms, as is shown, afid the dispersion of the ma 

is directly observed. The source of light was a calcium arc, The indices 
| ‘of 3 dyes determined in this way are: methyl violet, solyents 
in two series alcohol and water, wave-length 6712, 6497, 4455, 4227, index 
2-62, 2:43, 4°23, 1.45, fuchsine, solvent alcohol. waverlength, 6712, 
6497, 6170, 6857, 4227, index 2-21, .2-41,, 2,63, 2-78, 1,10 paranitroso- 
dimethyl aniline, solvent alcohol, wave length 6497, 6170, 887, 5603. 
5270, index 174. 1.78, 1.81. 1.86, 1:88. In che first, two cases The values 
found are in fairiy satisfactory, agreement with Pfliger’'s. determinations 


— 
T 


of the indices of solid ol the dyes; in the third case the 
well with those of n 
( back to Soret yok B. 


; Preliminary Experiments on the Use of still shorter, Electrie Mauss. 
Mbbius.. (Ann. d. Physik, 62. 4. pp. 293-322, June. 17, 1920.) 
y ot the dispersion of water and ethyl, alcahol, far electric waves of 
as mm. wave-length gives for. the coefficient oi absorption , the 
index H, and the index of refraction » fairly smooth curves, 
water showing an absorption band at A = 22 mm. and alcohol giving a 
curve which falls eff gradually towards the smaller waves. Measurements 
were also made with a prism, but the results obtained are less trustworthy,: 
although they mostly lie in the neighbourhood of the curves. Oi the values 
given by other observers, some.agree well but others poorly with the curves. 
On many of the interſerence curves employed in the determination 
ot che wave-lengths small waves of \ = 5 — 0 1 mm. were found super- 
posed, these being, partially at least, harmonics of the transmitter. 
— — with the object of isolating these short Waves 
and employing them for dispersion sensitive 
Meth of Accurately Focusing the Image of Light Source upon 
the Slit of a Spedtrograph.  G Hemeaiech. (Phil. Mag. 40) pp. 316—317;. 
Sept., 1920.) — The method adopted, which has been found very convenient 
in practice, is the converse of the: usualone. The slit is Hluminated by 
means of light sent along the axis of the collimator: The slit image 
formed by a lens at a convenient distance away is then made to coincide. 
Euch as the tips of two sparking: 


coincident with the lune joining the ‘electrode tips, a parallax effect Will 
be obtained on moving the eye sideways. Adſusting Position of 
Focusing Lens similar method canbe used for adjusting the position’ 
tensii! bow jo vis bees eubile 
VOL. xxXiv.—a.—1921. 
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\Temiperature of Glass, J. T. ‘kattieton and H. 
Roberta. (Optical Soc: ot America) J. 4 pp. 224-229,' —4 
Describes: a method for: determining the annealing temperature ‘of 
viscosity is the same. The annealing temperature f one glass, used as 
the standard, was determined by observing the time taken for the strains 
in a rod to be completely relieved, as observed optically by means of 
polarised light! The empirical relation found to exist between the time 
tor complete relief ol strain and the temperature C. w found “to 
bo logygT = 00280 (602 ). Accordingly 660% C. was taken as the 
annealing temperature for this standard glass. A rod of ‘this glass 
was then twisted by means of a weight hanging over a light pulley whose 
axis formed a rigid continuation of the glass rod. The rate of twist, 
observed by means of a mirror attached to the axis of the pulley, Was then 
found when the glass rod was at the annealing temperature. For any 
ths tack Wailer rod--wee raleed until the 
twist, with an equal weight on the pulley, was the same. This temperature 

65. of Linens ond d. W. Frederick. 
(Optical Soc. of America, J. —— 236-238, July, 1920) — A report of the 
Standards Committee on Lenses and Optical Instruments, dealing with 
single lens combinations only, The first section deals with the; nomen- 
clature and classification of photographic objectives, telescope objectives 
(visual). and microscope objectives. The first two groups are classified 
by aperture ratio, focal length, and field angle, the last by numerical 
aperture, E. F. L., and working distance. & Second section deals with 
limits of performance of the various classes of lenses, and the different 
limits to be set in different directions according to the purpose fox which 


66 G. Nutting. (0 
Soc. Of America, J. 4. pp. 230-235, July, 1920. be lng ni 


Standards Committee on Photometry and Hlumination. Three systems 
of units are proposed, namely: (Ih a system di radiation units for dealing 
with radiant. energy ; (2) a rational system of;photemetric units for use 


with the watt as the unit af flux, The units of the rational system are 

radiation. Thus the unit of quantity of luminous energy is termed 
PPP 


| 
| . 
| | 
| 
| ne lens is req ulred. » OF the With 
| in confusion, stigmatic tolerances, and distortion allowable for different 
| classes of lenses, such as process, kinematograph, or portrait lenses, 
| oculars, condensers, etc, The many other directions jn which ification 
| is ired are pointed ont in the concludi ) W. T. W. 
inosity and (3) a practical system of, photometric units for dealing 
y. the ous, equivalent of radiation in lumens per watt. Thus the 
— 
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second, While the unit of flux is the lumen. The unit of intensity or 
luminous angular density is the lumen per steradian or candle. New 
terms introduced are opdesity, deſined as the reciprocal of transmissivity 
(ratio of transmitted to incident light or energy); density, defined as the 
logarithm to base 10 of ‘the opacity} and scaifer, defined as Apparent 
density (specular light)/True density. A table is given for the relative 
visibility, values of radiation from 400 to 760 yp taking the visibility at 
556 un as unity. The absolute values are also given, calculated on the 
assumption that the ratio of light to radiant energy at this wave-length 
is 600 lumens per watt. The following table gives the relation between 


c 


api | 


0-17 0-026 7°3 
10—4 0-038 0-043 89 7 


. 

“OF iy? 9.00041 0-46 6-0. 1 
* 100 0-83 14 * 1660 5-0. 


3 
1000 0 2 
10,0 (0003) „ ‘10-6 20 


of that at the absolute threshold (about 0:70 x 10-0 nifliflambert). 
minimum htness is that just unc ly to 
6 Scattering of Light by Gases: Helium and Argon. II. f= 
(Roy: Soc., Proc: 96. pp. 6784, Sept. 1, 1020 contin 
of ‘previous: work [Abs. 366, 1879 “The present paper ves 


— ~ 


V. 
19 
N made of the total interlsity of the scattered light with belt and 
air, and a mean value was obtained for’ the Helium/Air ratio of 
06-0170. theoretical value obtained by comparison of the 
squares of the refractivities is 0-0144, which shows fair agreement 
when account is taken of the fact that the helium was denser, Wich 
would lead to too high a value for that gas. In addition, it must be 
remembered that the theoretical relation is only approximate, depending 
as it does on the assumption of spherical symmetry ne ‘ 
4 helium was not definitely determined, as the weak componéfit could not | 
be detected: but the experiments carried out showed that the weak 
: VOL, XXIV.—a.—1921. 
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The difficulty lies in the extreme faintness of the total 
—— 
detection. The early experiments with argon gave abont the same value 
as for air, but subsequent experiments have led to quite u different result: 
It seems probable that in this case, as with the early experiments’ with 
helium, a fog must have been: developed by some impurity’ in the gas. 
The results now obtained show that argon polarises much mort perfectly 
than any oi the common gases. A special method of determination for 
agit sitive bos orwembcoas 9 AAA 
66. Torben Media. 1. Ienardi. (Ann. d. Physik) 
62. 7. pp. 573-588, Aug. 4, 1020.) — Experiments on the shape of colloidal 
particles were made first with gum-gutta. The resin is extracted from the 
material by alcohol, the solution evaporated to dryness; the glassy residue 
fused in vacuo and then poured on sheet cellaloid to obtain plates of the 
resin; poured on glass the resin cracked. The resin plates gave for the 
range A667 · f to 447 · 2. the refractive index & · 6128 to 1 -6664. — 
measurements were made with a König-Martens spectrophotometer, in 


In these determinations — 
Abe. 1232 (1920))} requires a correction for concentration 
Ultra-filters\ of Collargol.— The second part ot the paper concerns 
collargol. It is pointed out that ultra- nlters of freshiy- pr pared collociom 
and glacial acetic acid are transparent but not free of very small holes; 
the ultra-flters should not be used: before they turn opalescent, which 
occurs in a week or two. The absorption measurements indicated 


69. Colorimetrics. E. Schrödinger. (Zeits, 4. Physik, I. 5. pp. 480 
466, 19 20.)— This is an abstract of a series of lectures, to be published 
in full later on. There is an enormous variety of lights of diffétent 
— 
variety 


to Websr-Fechner, an to 
K. W. Bi: 
1. (Phys, Zeits. 21. pp. 396-403, Aug. 1. 1920.) —Criticising the views as 
of his work on pigment- colours Abs. 926, 927 (197, the author adheres 
to Helmholtz and refers to F. Exner, Characteristics of Beautiful and 
Ugly Colours. He. distinguishes! the remission: function WA), the energy 
distribution or illumination function (A), and the light function 


venient. for. metallic colloids, failed. The absorption was; however, 
determined, and further the degree of depolarisation of the (aterally 
scattered light; a Leybold trough is placed in front of the photometer 
indicated a ratio of 0-70. re H. B. 
are based upon Newton, Maxwell, Helmholtz, and Koenig, and the 


SQ) Wien light is by pigments, it is moro 
weakened than by reflection from) normal white, and this deviation from 
the nortial ratio is inditated by), To determine this function: be 
makes use of the:'spettrophetometer of Kömig as improved ‘by Marteris and 
Grünbaum Such determinationtb ure ‘tabulated forthe! colour-citcle 
Ostwald e Tbey enable bim to classify: ‘pigments, not with respect 
to Ostwald’s Arg (ratios of blue green) red), but with respect to ‘Helm: 
holte FH. . H (tone saturation; brightness) wom 
>>! af Pigment Colom ibid.) pp. 423-428, Aug. 15, 1920}! 
When Hb Can be determined for at least three colours} 
the A, vy. e are known, and with the aid df ‘Exher’sprinciple of the 
additivity of heterochromous brightnesses, the F, S, H are numerically 
determinable: for ohe illumination: (daylight, in this 
tape); however, and: only or a central normal by 
fatigne; ee. ef mest ond dire otow 
III. Remarks vn O ,d Theory of Pigment Colours (ibid), pp. 498-477, 
Septic 15. 1020.) One of the difficulties of Ostwald’s theory is that it 
is supposed to-comprise the relationship of a colour to that of the syrround- 
ing medium; duns the medium must influence the colour, and the three 
coordinates’ can only then deſime à colour when the medium is an ideal 
colour of the same tone. On the whole, Ostwald's equation 
the proportion of white, F of colour) 
may well serve 8 it does not constitute 
any theoretical advance. lo setkeb iwi Das bs: B. 
Vistbility of Radiation throughout the Spectrum, M. ‘So. (Phys: 
Math. Soc. Japan, Proc. 2. pp. 177-184. Sept, showing 
luminosity throughont the — have been obtained for twenty 
normal eyes, and fot several colour-blind obset vers. These, resemble 
closely thé results obtained by observers in the United States and suggest 
that tha distribution of luminosity: for American and Japanese eyes is 
substantially the same. . The author places the max. visibility at 0:55 l. 
which is in enact agreement with the position ascertained by Nutting, 
and very near that adopted by Coblentz (0. 568 ). The results are illus- 
tratetl by tables and diagrams and a descriptiom of the apparatus used 
is presented. References to the work of previous observers are also 
hedaiidua ad of lo lo oa ai 
(Ann. d. Physik. 62. 7. pp. 603-622, Aug. 4, 1020.) — That pigments are 
never saturated to the full degree of spectrum colours, but appear more 
whitish, is not only due to technical imperfections. When ‘two spectrum 
colours (not too far apart) are mixed, the resultant colour is more whitish 
than the intermediate colour, unless the two colours lie both either in 
the red end or in the violet end of the spectrum, where the Nerton-Nonig 
is straight, and not convex. The author examines the 
questions oi the maximum attainable: light intensity of ‘pigments and 
of the requisite remission und absorption functions. He distinguishes 
end tremission confined to red), short-end pigments (to 
violet), central pigments; and central-gap pigments (remissions both in 
The conditions deduced hold for every ‘illumination, 
inn the pigment in question will not be surpassed in light intensity by 
any other pigment which emits T with the same 
VOL. XXIV.—a.-—1921. {fet - FON 
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illumination. Some of the- merely ‘theorgtical—dedections agree with 
Ostwald 's observations; The author, however, deen not acrept the 
absolute values ot — H B 
78. Velocity « of Light (Modification: Revolving» Meth 
A. A. Michelson- (Nat. Sei., — 6. pp. 476-47, Aug. 19 20 
The two-faced: plane mirrex formerly used which required 4) rotation 
of 180° while a beam of light passed from source to distant mirtor a 
back. ia replaced by a solid prism, It on a square base 90% necessary 
and if on an octagonal base 467. Details are given of the adjustmenta/to 
reduce the errors of the angles of the prism to less than a tenth of a 
second of arc, and of the concentration of light by placing the revolving 
mirror in the fogus of a jong lens or mirror with light-source| arrange to 
ensure max. intensity. With a speed of 1000 res. per sec. @ rotation 
ot 4d can be made while the light passes twice between stations 12} miles 
apart, or 90° for stations 26, miles apart; such as are projected for pre- 
liminary tests at Mt. Wilson. )The.octagonal. mirror constructed for the 
purpose is sufficient to include the con- 


74. Theory, of Tone Reproduction; with & Graphic Method for the Solution 
of Problems... Jones (Frank. Inst., 190 pp. 30-90. July, 2920. 
Comm No. 88 from the Bastman Kodak Cos The 


subjective impression as that produced by the image ſormod un the retina 
when the object itself is observed. has engaged the attention of workers 
in the field of photography for many years. There, are many: phases 
ol the subject to be considered, and a complete, treatment requires a 
careful analysis of the various factors upon which depend the operation 
of visual perception, of space and spacial relations. A complete analysis, 
therefore, leads not only into the realm ef physical science but alse into 
those of psychology and philosophy. The proper production of brightness 


and brightness differences is of pre-eminent. and it is with 
this brightness factor, and the. possibility of its correct reproduction 
by the photographic process that this paper deals A 


The problem may be divided into two general parts, the one, which 
be termed the objective phase, dealing with the reproduction of the actual 
physical \ brig and capable of being completely solved by, purely 
physical methods other, tho subjective phase, includes a consideration 
of those factors which determine the nature of the subjective impressions 
produced by the action of given physical, stimuli under various con- 
ditions,. and requires, the use of psycho-physical methods and data for 
its adequate treatment. The following curves dealing with, the objective 
side of the problem are given and explained: Characteristic curve of 
negative material; characteristic. curve of positive material; contrast 
sensitivity curve of the eye; graphie solution forthe objective phase 
of curve of brightness deviations; curve of contrast 


the photographic process to produce a pictorial representation of an ebject 

5 which will, when viewed, excite in the mind oi the observer the same 
duction; characteristic of negative material required for exact repro- 
duction; determination of the negative contrast required for specified 

results objective reproduction obtainable with specied materials and ‘ 
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conditions For the ‘subjective hate tlie following curves are given 
and explained: Relation betwéen serisation and stimulus: 
ef the complete solution including subjective phate —— 
complete solution including the subjective phase. Attention is called to 
the fact that ‘few data are at present ahwnilable as to adaptation levels 
when the visual Reid is filled by areas of different brightnesses, Such -ds 
exist under practical coπditions Experimental work ig in progress, ahd 
when the data sought are available it win be possible by the application 
of the general prineiples here outlined to arrive at more certain conclusions 
78. 4 Photographic E. K. Mees. (Soe. 
Arts, J 68. pp. 6886-73; Disc., 70s, Sept 17, Diagram are 
given zubwing the scupe of the work which should be carried on in a phötb- 
graphic research laboratory, and some account of the researches completed 
. laboratory of the Eastman Kodak Co. is given Reference is made 
in a general way to the physics and chemistry of photography, to che 
reproduction of tone values, and to practical photography. NX. E. G. 


20, on Temperature, G. Szivessy: -(Zeits. 
2. I pp. deals with thé dependence of 
the eletro-optie Kerreeffect on temperature A theoretical treatment is first 
given and then measurements are described on nitrobenzol. The tempera- 
ture ‘coefficient of the electro-optic constant 'B of nitroben zol was measured 
tor five different wave. lengths of thé visible spectrum in the heighbourhood 
of the freering- point. The formula B = const x (e 4+ 
(where e is the dielectric constant, u the index of refraction, d the density, 
and Y the absolute temperature), which had up to the present only been 
verified for a single’ wave-length, was shown to hold good for all the 
used. The formula is deduced from the molecular orientation 

theory!” Havelock’s formula B h(a? 1) M (where W is Havelock's 
constant, X the wave-length), which has ‘previously been shown to hold 
good at about 20% C, was also found to be valid down to thé freezing: 
pont. Finally, the relation er deduced from the 


vam datdw edt tk babivib 
the Ratio he Absolute Retavdation’ i Oarbon 
Disulphide “for Charges of Increasing Duration. “Appearance ‘of Electvo: 
stricture: Pauthenier (Comptes Rendus, 171. pp. 102108, 
¥920.)+-When the duration of charge of Kerr's condenser exceeds! the 
— the ratio of the retardations’ in carbon disufphüde 
remains 2 [see next Abstract). Experimental details are 
fren adjusting the time interval. Since the résistance “of” Kert’s 
denser is of the order of 700 ‘mégohms! it is possible to increase the 
duration of charge considerably without distirbante by the Joule’ effect. 
Two periods have been investigated: (1) Where dhe duration of went 
is less than @ = 81 * 10-® secs. Here the influence of elec ‘ure 
or contraction of the liquid under the influence Of the electric field 
be observed. The progressive increase in time by means of the 
mental arrangement adopted has enabled the variation of the 1 
to be investigated a graph’ is 
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temperature, was well ‘established. . . A. W. 
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When @ = 8-1 * 10 sec., the electrostricture effect compensates 
birefringence exactly for vibrations perpendicular to the field. (3) Where 
the duration’ of charge is greater than @ 81 x sec. The eleotro- 


pp. 1+12, 100.) — A description of the eff 
been given (Abs. 106 (1920)}. The present 


0° 80. Light Ensitted by Metallic Vapours (Mg, Cu, and Mn) under Thermo- 

chemical and Thermo-electrical Excitation, G. A. Hemsalech. (Phil. Mag 

40. pp. 2964315, Sept., 1920.)—-A continuation of previous work [Abs. 

717 (lo ,h It was ſound that the vapours of any substance placed on 

the upper surface of the electrically-heated incandescent graphite plate 
VOL. XXIv.-—-a.— 1921. C 
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to increase very slowly, and finally to decrease to a static value which is ’ 
(Erratum, Tbid., p. 208, July 10, 1020 H. H. Ho. a 
78. Ratto' of Absolute Retardations in Kerr's Phenomenon for, Different 
W ave-lengths (Case of Nitrobenzene). Application of the Method of Instan- 
yy taneous Charges to Carbon Disulphide. \Pauthenier.. (Comptes Rendus, 
170. pp. 1576-1578, June 28, 1920.)——In order to investigate the general 
character of the results already established for nitrobenzene {see Abs. 927 | 
(1920) and preceding Abs.], experiments have been made to ascertain 
whether the absolute retardations depend on the wave length. Measure- 
ments are first recorded for yellow-green light using the Wratten B filter, 
then for red light using the Wratten A filter, and finally for blue light 
using as filter a convenient solution af copper sulphate. It is found 
that the ratio di the absolute retardations for nitrobenzene is equal to 
— 2; whatever may be the wave-length, provided the duration of charge 
be sufficiently short. When the duration id increased, the ratio slightly 
in complete accord with the theory. of: molecular orientation and with | 
the hypothesis of a sign variation by electrostricture. Section II of the 
paper contains data for carbon disulphide. Since the latter is nearly 
100 times less birefringent than nitrobenzene, the voltages used are in 
4 the neighbourhood of 30,000. For charges of shoit duration the ratio 
l of the absolute retardations is also equal to —.2 for carbon disulphide. 
79. New Bffect of Radiation. F. Weigert. (Zeits. f. Physik, 2. 1. 
ect dealt with has previously 
gations. | nts were out: with a photochloride gelatine 
emulsion, and it was shown that stich a layer becomes anisotropic with 
lateral ‘incidence of ordinary light, and the optic axis lies in a, direction 
perpendicular to that of the incident light... The results for lateral incidence 
of ordinary light show the new effect to be analogous to the Tyndall 
phenomenon; to resonance radiation, and, to a certain extent, to the 
selective photoelectric effect. The results of quantitative measurements 
relative to the total absorption, dichroism, and double refraction exhibited | 
by photochloride layers are presented graphically and also discussed. 
It appears probable that the effect is not concerned with the molecules 
of the substance. themselves, but with molecular. groups .whose volume 
is small compared with the wave-length of light but large compared 
with molecular dimensions. 
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it has been possible to 


flame 

Abs. 1870 (1% Their sensitiveness to electtical stimulation is further 
ͤ— enhanced in a 
a The characteristic flame) lines of Mg, Cu, and Mn, which 


in the ai 820 flame are emitted by ‘the! mantle above the come, appear 
all as long lines in the single plate tarnace. This fact their 
as temperuture dne X. W. 


were obtained by means 1 Rowland concave grating, and the 
plates used were ‘specially sensitised ‘when photographing the region of 
wave; lengths greater than 5000. Tables are given of the wave-lengths: 
of Sonne hundreds of lines; from: 7417! to 12600, and the: of Krebs; 
arid’ Skating are included lt brows Whi 
Mag. 40. pp. 240-246, Aug., 1020) The evidence up to the present! is 
tather conflicting as to the origin of the second or many-lined spectrum 
of Hydrogen. Experiments 


— 
leave no doubt that the spectrum is caused by ‘the 
molecule. This result is confirmed by the results oi other 
of molecules in the rays 


only are present in the positive rays, the second spectrum occurs 
“very faintly, if at all. It is probable, however that dven in this 
case it is not entirely absent, and is due to the rays exciting the spectrum 
of the gas through which they pass) (Stark's ‘ Reststrahlen 3. When 
molecules are present the setond spectrum occurs in considerable intensity, 
and it would be expected to show the Doppler-efiect if examined along 
the direction ‘of motion of the rays. Stark and Wilsar [Abs. 600 (1913) 
found that the second spectrum shows no such effect. The most probable 
éxplanation ent in their 
VOL, ¥XIV.—a.— 1921. 1281 VIEX 


exditation upon théir bands and lines. The method is. described in detail 
and results are given for the spectra oi Mg, Cu and Mn. The results 
bow that the line-emissions due to thermo“ electrical and to chemical 
ö excitation are both of the same type, the lines most strongly affected 
: by the thermo-electronic curréfit in the fringe being precisely those which 
81. Spectrum of Cobalt; F. Dhein. (Zeits wiks.Phot. 19. pp. 288 
388, June, 10200 This paper describes the measurements oi the lines 
light on the difficulties encountered. By changing the conditions in a 1 
discharge tube designed to produce positive rays it was found possible 
to vary thé proportion of atoms to molecules in the positive rays over 
& wide range Tue apparatus used is described in detail. : Under certain 
conditions the molecular parabola could be made quite invisible at the 
higher pressures, and a photograph taken under these conditions showed 
only two lines (H and Hy) of the Balmer series H, did not appear, 
as the plates were not sensitive to the red. From this it seems certain that 
the Balmer series is due to the hydrogen atom. It vas never ſound 
possible to get a state oi discharge in which the positive rays were exclusively 


35 


positive rays at all. They used a narrow tube, which is not favourable 
————— In all the work 


at Cambridge on positive rays fairly powerful induction coils have 
used, and When 4 discharge is produced by these means in & tube 
at the low pressures found favoutable: for the production of molecular 
rays, tho pd. is much greater: than 9000 Volts; [See Abe. 661 {1916) 
83. Spectra Alkaline Spectra of the Athalies: 
K. Fues.. (Ann. d. Physik, 685 pp 1-2 Sept, 10% 100 and 
Sommerfeld Abs. 1201 Golo] have given theory which shows definite 
relationships to exist between the opectra of different elements In 


in detail the latter question: it shows rr 


(Nature, 100, pp. 170-480. Oct. 7, -ç satellites. 
which Imes [Abs. 222 (1920)) found beside each line in the HCl absorption 
band at 1.76, and which measurements of his curves show to hitve 2 


average wave-length 16 4 4 A. longer than the lines which they accomp: 

ane readily accounted for as being due to the: heavier ot tne Cro topes, 
atomic weights 35 and 37, ef which Aston [Abs. 994 (1000 has 

ordinary chlorine to consist. An approximate theory shows’ the wa 
— 


and that el the Taking 35 
and 37/38, for the heavier isotupe, the caloulated between the 
wave-leagths of corresponding lines: for the two isotopes comes out 13 A. 
This is much larger than the differences oi about ‘0-004 A Which have’ 
been found. between lines of the isotopes of lead by Aronderg (Abs: 678 
Geis and Merton [Abs. 3/4 (le. A more detailed account of the 


.fi7 


1. 4 Pp. 365-975, 10200 — The dielectric constant of this blende, 
which consists: of crystalline zine-sulphide containing mina“ tracts of 


an admixed “‘ active” metal [Abs. 810 (1910)), is found to be increased 
i ight 


86. Luminosity by Attrition. E. Herondanen and H. 8. Alien. 
(Nature, 106. p. 376, Nov. 16, 1 20 ——Lankester has drawn attention to 
this phenomenon (ibid., p. 310, Nov. 4, 1920]. It is now stated that 
pebbles showing: the effect may be found on any shingle beach, and may 
backnown. by. Their transkocent appearance under roten“ (or Pitted) 
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particular, relationships exist between the spark spectra of the alkaline 
earths and the arc of the alkalies. The examines 
Blende. B. Gudden and R. Po. (Teits. 
is emplayed, this effect increases less rapidly than the intensity = 
licht. The latter not only initiates the effect; but is also able to destroy 
it, This phenomenon exhibits’ very pronounced spectral’ distribution, 
and appears to be connected with the crystalline structure of the blende: 
it is not identical with ‘the described a¢tind! 


87. Naw Method Analysis by Compara 
Fluorescence. Preliminary Report. L. J. Desha. (Am. Chem. Soc., J. 42 
pp. 1350-1363, July, 1920.) -A new method of micro-analysis is described, 
of, the same order of sensitiveness as colorimetry and nephelometry, which 
should prove generally applicable to the detertitination of minute quanti- 
ties of the considerable number of substances which are either fluorescent 
themselves ox are rendered so by addition of a suitable reagent. Ultra- 
violet rays from a quarts- enclosed mercury are, filtered from most of the 
visible radiation, are used to excite fluorescence in solutions of such sub- 
stances contained in the comparison cylindets of the Kober nephelometer. 
The intensity of the fluorescent light thus produced, as observed in the ¢ye- 
piece of the instrument, is equalised in the usual manner by altering the 
heights of the exposed columns. For sufficiently dilute solutions the curves 
obtained by plotting the scale readings against concentrations are quite 
regular. These calibration curves are drawn for solutions containing 
0-5-2 mgm.. per litre of quinine sulphate in normal sulphuric acid 


used 
stronger and the other for solutions more dilute than the standard) the 


88. G. Berndt. 
ae f. Physik, I. I. pp. 42-44, 1020.) Reference is made to the theory 
of Rutherford [Abs. 77 (lol h] relating to the decay of luminescence of 
a zing-sulphide screen when bombarded by a- particles, and to the experi- 
mental work of Marsden [Abs. 76 (1911)} verifying Rutherford's theoretical 

f Other physicists have examined similarly the phosphorescence 
produced by kathode rays. 

The authon now shows that Retherford's deductions apply also to the 
case where phosphorescence is produced by positive rays, A. B. W. 


89. Symmetry of the Ranigen Patterns obtained by Means of Systems of 
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| exterior. They are pale brown, and when dry look like lumps of derelict 
toffee. On the shingle beaches of South Devon (notably the Budleigh 
Salterton Pebbles), the Chesil Beach, and che Suffolk coast, practically 
every pebble on the beach wil flash. The following points are noted: | 
(1) Luminescence is. produced when quartz is rubbed by any material, 
such as topaz or sapphire, which is harder than itself. Ordinary steel 
does not cause the glow. (2) Fused quartz gives a very fine effect. In 
this connection the observation of Rayleigh [Abs. 88 (1920)] that “silica 
glass ’’ possesses a remarkable crystalline or quasi-crystalline structure, 
is of special interest. (3) Tubes of fused quartz when robbed together 
. give the same peculiar odour as ordinary quartz pebbles. It is suggested 
that the presence of minute diffused metallic particles, or perhaps particles 
of silicon itself, may be the cause of the various phenomena in question 
A. W. 
V. 
18 
and for solutions of A4 mgm. per litre of aniline iodeosin in decinormal 
alkali. Such a curve differs from that of inverse proportionality (the 
colorimetric curve) much more than from one drawn according to the 
the nephelometric curve with an average error of less than 1 %. 
Pi 
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Jaeger. (K. Akad. Amsterdam, Proc. 22. Nos. 9 and 10. pp. 815-830, 
1920.)—According to Sohncke and to Mallard, the optical properties of 
uniaxial, circularly-polarising crystals may be accounted for by the sup- 
position that such crystals are only apparently more highly ‘symmeétrical 
intergrowths of numerous extremely thin and often submicroscopic 
crystalline lamellæ of lower crystallographic symnietry. In order to obtain 
a more exact insight into the real behaviour of such pseudo-symmetrical 


1 Using two X-ray specttographs, the relation between the short wave 

length limit and azimuth of emission has been studied. The displacement 

of the limiting wave-length with azimuth of emission has been found to 

be.a pure Doppler-effect. The ratio of this wave-length for angles 

60° and 210°, A210 = 9:89 + 0-02, 

(taking the ideal case of rectilinear and uniform Bremsung) which 
69. 


o examine how the limiting frequency is dependent on the metal 


31. K Series of X-rays: W. Duane und W. Stenstrüm. (Nat. 
Acad. Sci., Proc. 6. pp. 477-486, Aug., 1020 — Measurements are given 


In order to obtain precise values of the wave- lengths, spectra of the 
first, second, third, ‘fourth, and fifth orders have been employed. The 
object of the investigation was to provide data for testing the following 
points: (a) The existence of a third line in the a-group ; (b) the separation 
of the critical absorption from the line of shortest wave-length in the 
emission spectrum (namely the y-line) ; (c) the experimental and theoretical 
relations between the various lines in the K, L, M, etc., series; (d) the 
rélative intensities of the emission lines; and (e) the equations for the 
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— Röntgen rays, the author has studied the specific symmetry of the Röntgen | 
patterns furnished by systems of superposed mica lamelle. The results 
obtained point to a close analogy with the anomalies formerly found with 
real pseudo-symmetrical crystals, but at the same time indicate that, 
in so far as tetragonal crystals endowed with circular polarisation are 
concerned, the views of Sohncke and Mallard cannot be considered to 
give a final explanation of the phenomena observed. T. H. P. 
90. Continuous X-ray Spectrum of the Hot-hathode Tube ; Dependence 
of the Grenzstrahlung on the A simuth of Emission ; and the Influence Of the 
Antikathode Metal. G. Zecher. (Ann. d. Physik, 63. 1. pp: 28-56, 
Sept. 16, 1920. Dissertation, Frankfort.) A description of experiments 
with hot-kathode X-ray tubes with molybdenum’ and tungsten anti- ; 
kathodes, over a range of voltages up to 80,000 volts. Careful measure- : 
kathode tubes with tungsten and molybdenum targets. For the same 
h. t. voltage the molybdenum tube gave a harder radiation than the 
tungsten tube. The observations were not sufficient to decide definitely 
on the influence of antikathode material. A. B. W. 
examination of critical absorption in this series being also described. 
wave-lengths that may be deduced from theories of atomic structure 
and the mechanism of radiation. We 
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9. A Graphical she: Equations of Sm R. Moliter. 
ys. Teits 21. pp) 457-463, Sept. 1) 1020 
— tix: the totm = 5) 
and the magnitudes be plotted as ordinates’ 3 
volume or temperature function as abscisse, then two Arai 88 
obtained in Which the isothegms or isochors respectively become con- 
curves in the direction of the ordinates. Ihe same 
result holds good for numerous other equations of state which may be 
expressed in the form p = dfv)T + y(T)fe% The paper consists en 
of examples, when p is plotted against the density and 1/T; namely : 
tor hydrogen, helium, nitrogen, air, oxygen, monoxide, carbon 
dioxide, ethylene, isopentane; and ‘ether. ' Numerous curves illustrate 
the various = H. Ho. 
Preliminary Data concerning Hydrochloric. Acid. T. W. 
and A. W. Rowe. (Am. Chem. Soc., J. 42. pp. 1621-1038, 
Aug., 1920 The, specie heat of a dilute solution may be detetmined 
| from the difference between the amounts of heat evolved’ on 
a. solution, of known concentration, to the desired strength at 
— — — The method is based on the familiar con- 
sequence of the first law of thermodynamics known as Kirchhoff's law, 
namelyt Ku Ky (U’ whete Ky and Ky 
respectively the molar heat capacities of thé teacting substances and 
of the products, and U and WU’ the respective total energy changes in 
the case in hand the heats of dilution at the temperatures g and @ + A0. 
Thus, when once the heat capacity of a concentrated solution has been 
measured, that of any less concentrated solution may be obtained merely 


directly one specific heat. 1 boris 
Tube calorimetric apparat employed is described in detail and the data 


94. Specific Heat of Saturated Vapours at — 322 Reply 

to Note by. E. Ariés, (Comptes Rendus, 17h. pp. 450-4658, 
Aug. 30. and pp. 986-989. Nov, 22, 1920.) Bruhat has recently attemptod 
to establish that the specific heat of a saturated vapour, which is very 
great and negative at low temperatures, tends towards — , at absolute 
ene 1170 (loch. This result, while; in conformity with that 
by, other workers, differs considerably, from one arrived at by 

present author, whereby the coefficient m’ is found to be very small 


be ve at. low. temperatures. This coefficient is equal. to 
25 T by definition, s being a function oi the temperature which repre 
the value of the entropy upon the saturation curve. Now, in the 


of absolute zero, s increases with the temperature and ds/0T is 
essentially positive. The refraction of the adiabatic lines also tends to 
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V. 
19 
two Heats TH being an Theasuring 
and. po F of absolute zero and to vanish at this 
employed by Bruhat. He points out, by taking the volume and pressure 
1 
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from t’s formule. An alternative argument is also given, based on 
Bruhat's formule. Reciprocally, assuming that m = 0, Bruhat's formula 
is deduced’ for the va tension. ‘Two other conctusions are drawm by 
simple inspection (1) The beat of“ vaporisation of aliquid 
rero, and not towards a finite value Lo as assumed by Planck. (2) The 


entropy of the saturated vapour emitted by this liquid, which is the 


minimum entropy of the body reduced to the state of a perfect gas, tends 
towards the same value as the specific heat at constant pressure of the 


pi 712, Oct. 16, 1650) K Ho. 
Tharmo-Elements of Now-precious Matas for High Temperature 
Measurement. F. Hoffmann and A. Schulze, (Elekt. Zeits 41. 


pp. 427-433, Tone 8, 1920. From the Physikal.-Techn. Reichsanstalt) 
Describes ts on the use of alloys of nickel, constantan, chromium, 


dising by rica 
(Am. Chem. Soc., J. 


the Gas. W. H. Westphal. (elt, f el 1. 1. pp. 92-200; and 
I. 8. pp. 431-438, 1920.) — This paper presents the results obtained in 
an investigation of radiometer effects over a wide range of pressures, 


and 
and on the kind of gas used. The symmetry of the curve connecting 
the 


observed in earlier work [Abe 10060 and 1188 (110), this sym- 


mercury, If the effect at pressure p be denoted by R, Ry 
being the max: 
the radiometer meee 1 behaviour of the radiometer function is 


eflect, naturally not symmetrical: It is, however, symmetrical if the 
relative radiometer effect R 9 is considered as ‘a function ot 
(> ＋ + 7), Where is a constant of different’ maguitude 
for each thickness of the black coating. The radiometer function for 
the same ‘radiometer is practically the same for different gases, and does 
hot diſſet very appreciably for diflerent radiometers. The wave. length 
the radiation falling’ on the radiometer 18, within the visible region 
spectrum, without effect on the radiometer function. The max. 
effect for occurs at a lower pressure 
air. ° Im agreement with 1 previous observation, the explana tion ‘of k 


| small quantities of heat as electrical energy to a definite quantity of 
water in a calorimeter, the corresponding readings of the calorimeter 
being observed. Comparison of the actual rise of temperature in each 
| case with that calculated from the known heat capacity of the system | 
| indicates the error of the thermometer. poe wy | 
| 
| 
| 
| 
OT Diackened radiometers w n at higher pressures ShoOW a negativ 
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if 
their Lattice Structures, A. Reis. (Zeits, f. Physik, I. 4, pp. 204-298, 


1920.)—-In calculating the energy of the ionisation of alkali halides Born 
(Abs. 686 (1919)] had made use of the ‘‘ lattice potential a of Madelung. 
The author introduces in its place the constant a“ which refers to the 
molecule, not to the elementary cube, and extends the consideration 
from the crystal lattices to the molecules of the salts. The thus calculated 
heats of sublimation represent about 32 per cent. of the ionisation heats 
for the alkali halides (compounds of K, Na, Rb, Cu with Cl, Br, I), except 
in the case of Li, where the calculated values are much smaller. These 
heats of sublimation have not yet been measured ; the calculated values 


Sparks. W. M. Thornton. (Phil. Mag. 40. pp. 345-356, Sept, 1920) 
—Having observed step ignition in gases at pressure above atmospheric 
[Abs. 82 (1915)], the author finds similar steps in gases (hydrogen, 
methane, , Propane, carbon monoxide, coal gas) at reduced 
pressures, down to about 0-25 atmo. A large induction is used, 
switch. Whilst ignition by hot wires could easily be obtained at 
0-13 atmo,, none of the gases could be ignited by the impulsive sparks 
below 0-25 atmo. The Spark is said to pass between the platinum elec- 
trodes when there is a complete bridge of ions; but that discharge may 
or may not cause ignition, the intensity of the spark, the number of 
ions produced per unit time, and the temperature of the sparking point 
being also of influence. Steps are observed in hydrogen and methane, 
not in ethane and propane ; oscillations are, however, noticed in these 
latter gases. There is a close agreement between the steps (the pressures 
at which sudden changes in inflammability occur) and the partial pressures 
corresponding to the points at which oxygen has ratios to the mass of 
combustible gas expressed by successive natural numbers. Coal gas 
oscillation of hydrogen near 0-4. atmo. : H. B. 


100. The Seif-Ignition of Ether-Air Mixtures. J. A. McClelland and 
H. V. m. (Roy. Dublin Soc., Proc. 16, pp. 109-119, Aug., 1920,)— 
Investigating the “ shock-ignition ”’ of White and Price {see Abs. 1445 
(10 200], the authors pass the mixture of ether vapour and air from a 
reservoir R through a tap (worked by a spring) and a connecting tube 
CT (I in, diam., 30 in, long) into a wider explosion tube ET (3 in. diam., 
3 ft. or more long), generally closed at the far end D by a glass plate, 
near which the flame appeared, sometimes. travelling back and causing 
explosion. R was mostly at atmospheric pressure; in CT and ET a 
vacuum was maintained, and thermo-couples were placed in ET. This 
latter tube should be above 1 in. diam. and at least 3 ft. long (though 
probably not longer than 6 ft.) to cause explosion ; the gas pressure in ET 
Hg, not above em. the pressure in R did 
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(6) layers. of wire gauze prevented ignition: The temperature in ET 
rose towards D to a maximum of 198° C. (compare Alilaire, Abs. 1444 
(1920)}; this gradual rise of temperature may be ascribed to the rush 
* * 


101% Ignition..of Gases. 4. Ignition. af Misheris by the 
Impulsive Electrical Discharge. R. V. Wheeler. (Chem. Soc., J. 
discussed 


secondary cirouit of an induction coil when the primary is broken. With 
Morgan, the author assumes that the discharge consists of two successive 
phases, a capacity component (electrostatic energy) of very short dura - 


duration, but of minor importance for the ignition. The gap was always 
horizontal in a glass globe of 75 cm.® between stout Pt wires, 2 mm. in 
diameter, coated with glass to within 1 mm. of their ends. Ignition 
was under equal conditions mostly re-obtained by a few sparks. Some- 
times, however, it required 50 discharges, and in such cases it was always 
found that the polished steel points of the primary circuit breaker were 
was indication of stepped ignition which, contrary to Thornton and 


miner’s lamp, although the lower limit of inflammability, 5-5 % of CH., has 
not yet been reached. In somie of the determinations of the igniting 
current the primary gap was kept constant whilst the secondary gap 
was varied. For reasons stated the ignitibility curves do not inditate 
the limits of inflammability ; the ignitibility hardly depends upon the 
thermal conductivity and the specific heat of the mixture, and the curve 
of speed of flame propagation is nearly the inverse of the ignition current 
curve. The intensity of the secondary discharge necessary to cause 


below the spark-gap B. 
102. Propagation Flame in Methane-Air Mixtures. II. Vertical 
Propagation. III. Propagation in Currents of Mixtures. W. Mason 


and R. V. Wheeler. (Chem. Soc., J., Trans. 117. pp. 1227-1240, Oct., 
1920.) — According to le Chatelier the uniform movement would be 
the normal flame propagation due to the conduction of heat from 
layer to layer, observable in tubes wide enough to prevent cooling by 
the walls, but sufficiently narrow to prevent the influence of convection 
currents. This view is found to be untenable. The uniform movement 
is simply a particular phase in flame propagation and does not arise from 
any particular mode of heat transference. There is always uniform 
movement in vertical tubes ignited at the open end and closed at the 
VOL. XxIv.—a.—1921. 
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3 
ignition is effected by the high-tension spark passing across a gap in the 
tion and an inductance component (electromagnetic energy) of longer 
to Paterson and Campbell, the author ascribes to want of constancy 2 
in the experimental conditions, especially also at the electrodes, The | 
mixtures ignited need not necessarily be capable of propagating the 
‘ the ignition of a certain mixture seems mainly to be dependent upon 
: the initial speed with which a flame can travel in the mixture. Discharges 
by currents slightly less than the igniting currents were accompanied 
by minute tongues of flame of inverted V shape, shooting out above and 
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is ot the same curve type 2s the uniform movement in horizontal tubes, 
but the speed is only f of the latter [Abs. 686 (1920)).'' With upward 
propagation the speeds are irregular, but not greater than for the uniform 
movement. With mixtures containing from 9 to 11 per cent. of methane 
resonance effects of the tube come in, and photographs of the flames 
in quartz tubes show that the flame front is symmetrical as long as there 
is no resonance, but asymmetrical when resonance sets in. When a 
tube is open at both ends, the tube becomes a chimney, and the turbulence 
set up increases the speed of propagation, In this case the maxiffium 
speed is observed, not with methane percentages of about 10 (as ordinarily); 
but with 12 % of methane. Vertical tubes ignited at the closed end, 
open at the other; behave like horizontal tubes. Tho effects OF setiditig 
currents of the gas mixtures through tubes at different speeds are studied 
in horizontal brass pipes open at both ends, the velocity of the gas stream 
ranging up to 76 cm. sec. Turbulence is set up and the lower limit of 
inflammability of the gas-mixture is lowered, as experiments with per- 
centagés of CH, of 5:15, 5-10; 5-05, 5-02, 5-00; etc.) show. In the 5-00 % 
CH. flame would not travel more than '50\cm., even at high gas velocity. 
and the poorer mixtures of 4-95, 4-90, 4-85 % simply gave short flares 
of flame. Though the experiments have not yet been sufficiently varied, 
it would appear that a flame would not, in the roadwayof g mine, travel 
in 6-0 % CH., — 

103. Pressure and Tamporature. Jos —— Liquids, 
P. B. Williamson. (Chem. and Met, Eng. 22, pp. 1181-11668, June 23, 

920.)—-The author, while working out the design of a a 

producing gasoline, required some qualitative idea of the — 
under different pressures, of the boiling - points of quite a large number 
of hydrocarbons, especially paraffins Very little published matter exists 


the relations of vapour pressures, namely: Boiling pressure ratios to the 
absolute temperature; absolute boiling · point ratios from known physical 
constants; latent heat of evaporation, molecular weight, and absolute 
boiling-point. The investigation gives a basis for the statement, that 
the temperature of a liquid varies with changing vapour tension according 
to the logarithmic law; the natural logarithm: of any particular tem : 
perature (absolute) being equal to a known function of the vapour pres- 


sure, plus the natural logarithm 


dag 15. — log 
Q- 13256 (log Ty — log 
where p is the? pressure in atmospheres, W the molecular be et the 
liquid, L. the latent heat of vaporisation at the normal boiling · point 
of the liquid, Ty the temperature of the liquid, and T, the normal boiling: 
point (abs.) of the liquid. On application of the tormula thé results were 
much better than anticipated, only three really glaring de) 


| er u a 
suggests similar ones for other property variations . H. Ho. 
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| | on the vapour-tension phenomena of these compounds, and substantially | 
nothing has been done towards determining a general relation between | 
the temperature of a liquid and its corresponding vapour tension. The | 
present paper, therefore, discusses the derivation of formulæ giving | 
occurring those of formic and acetic acids and acétic™anhydride.’ The 


104. Caleulations with the Williamson Formula. W. Savage. (Chem. 
and Met) Brig’ 22 pp. 1155-1156) June 23, 1920)+-Some months ago 


a new formula Ar subsequently developed [see preceding Abs.) 
which can — worked with by means of u ee e 
rule ‘Sittilar scales together with” 


— and problem solutidtis, as, for example, to find to what ‘ 
perature mercury would have to be heated to give a pressure of 10 
A very comprehensive data table is included. = H. H. Ho. 


105. Correspondence of Substances in the Solid State. F. Michaud. 
Rendus, 171. pp, 241-243, July 26, .1920.)—The characteristic 

tor different bodies, constructed by taking the critical constants 

or specific units, are superposable ; this constitutes the law of corresponding 
states, although the surfaces, which fit exactly in the region of the critical 
point, begin to differ with the distance from the latter and in the region 
of the solid state are widely divergent. | The law of corresponding states 
has been generalised by making any homologous points coincide instead 
of, the critical points, and taking the coordinates of these points as specific 
units, By this means a perfect superposition of surfaces can be obtained, 
in principle, for any region arbitrarily chosen: In practice, the difficulty 
arises of finding homologous points capable of being fixed with precision. 
This difficulty is not insurmountable, since D. Berthelot has shown that 
—— gaseous region three points may replace the critical point as centres 
of correspondence. ‘The object ot the present paper is to show that another 
exists in the solid region, e g., where the divetgence from the ordinary 
law of corresponding states makes such a point particularly useful. For 
all bodies hitherto investigated, the specific heat C tends towards zero 
when: the temperature T approaches absolute zero, as also deſd T. The 
quotient CT should therefore vanish for T= O, and, since it tends 
towards zero for T= o, it necessarily passes through a max. value. 
The latter point is used as a centre of correspondence, and is shown to 
play an analogous vd for the solid state to that of the critical point 
tor the fluid state. Data and curves are given for the five bodies whose 
specific heats at low temperatures are known with certainty, namely: 
aluminium, silver, copper; lead, and zinc. Each curve shows the predicted 
maximum which is fortunately very ‘well defined. It is thus seen that 
the law of Dulong and Petit is only accurate at high temperatures because 
of the constancy ot the specific heats The atomic entropies at tem- 
equal. Das ati H. H. Hoi 


te 40% Deridation: of! a>Foryitla wi the’ of 
Velocity Coustunis in Gas ‘Reactions from a Special Image of the Process. 
J. Trealing. (K. Akad, Amsterdam, Proc) 23. I. pp. 143-148, 1920 
Veing a definite image of the dissociation, Boltzmann derived a formula 
for the ‘squilibtium! constant in gas reactions Using a similar image, 
the present author deduces “formule for the temperature 
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Williamson contubutsd his modification of Bertrand's empirical vapour- | 
pressure formula in editorial correspondence in the above journal, Pub- § 
lication of it was withheld for a time because it did not appeat to offer 9 
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of the velocity constants in gas reactions. For the dissociation constant K. 
the formula K = jwe-*" is obtained; w being the volume of the 
sphere of attraction. For the velocity constants 4, and Ag of a dissociation, 


107. Determination of the. Last of the Three Functions which 

the Equation of State for Ether. E. Aries. (Comptes Rendus, 171. 
pp. 154-156, July 19, 1920.)—The functions + and ®, that is, two out 
of the three temperature functions defining the equation of state for 
ether, were determined in a previous communication [see Abs. 406 (1920)), 


vy, = RTJ8P, . (a + 93) Sig A 
vg =, RT,/8P, . . (4 + * 


lar volumes of ether in its two states of saturation. * and ¢ being 
already determined, the author submiits for à the expression a = a, 
+ (1 —-+)2/100, where @ is a polynamical of the third degree in ri— 
9 = (1/0-0073688)(A + Br + Cr2 + Dr). It is then deduced that 
a, = 0.09800, following which the constants A, B. C, and D are calcu- 
lated. The molecular volumes »i and vg are then determined for ether 
for a temperature range 0° to 190° C. A comparison table is given for 
Young’s data and those calculated as above. The functions x, ®, and a 
define completely the three functions ¢, a, and g which enter the equation 
of state p = RTV U- a) — d/(v , and show the necessity for the 
Clausius modification of van der Waals’ equation, whereby the covolume 

is introduced in the denominator of the second term, this 

the temperature like the covolume “a” and for ether, at the 
critical temperature, CTV 

a” of van der Waals. H. H. Ho. 


108. Form and Area Factors W. Gallenkamp. 
(Meterolog. Zeits. 36. pp. 16-22, Jan. Feb., 19 19. Monthly Weather 
Rev. 47. p. 857 with Disc., Dec., 1019. Abstract.) Circular atmometer 
surfaces from 2 to 8 cm. in diameter were rotated on a wooden framework 
in calm air. The wind to which each was exposed could thus be regulated 
by adjusting its distance from the axis, while conditions as to humidity 
and temperature were the same for all. The depth of water evaporated 
is found to decrease, with increasing diameter of the surface, rapidly 
at first and then more slowly, following a kind of parabolic law. The 
percentage decrease for identical conditions as to wind, etc., is independent 
of the wind speed. The experiments being extended to square and 


rectangular 
depends not only on the size of the surface but on its form and position 
with respect to the wind direction. An empirical relation is obtained, 
namely, = BILL. -s, where Vi and are the volumes of 
watere vaporated per unit time from surfaces of mean length LI, Lz in the 
direction of the wind and total breadth S 
circular atmometers, diameters di, dz, this relation is VIV = d,)° 
agreeing well with Jeffreys theoretical result [Abs. 691 3 
which the power of the diameter is 1-5.. An investigation of the 
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"1 
effect of salt in solution and of impurities on the surface of stagnant water 
shows that in each case the effect is to reduce the rate of 
solution or nature of the impurity. 
Type of Atmometer.+—The author describes.an atmometer which 
is the inverse of the ruin gauge. e 
circular filter - paper ot area equal to that enclosed by the rim of the 
standard rain gauge. A wick passing from the under 
paper into a vessel containing distilled water keeps paper 
ͤ water, before and 
i M. A; G. 


100. Critical — of Ether: us, 
10 pp. 1673-1676, June 28, 1920.) — The critical temperature for ether 
is found to satisfy the following relation: T, = 190-22° + 11D — 10D, 
were D is the density of the tube charge. A study of the critical opales- 
cence has been made by F. B. Young’s direct comparison method: The 


lemon, and ————— milk and essence ot lemon afford exact 


falls below it. F. B. Young has given 0-5 to 0-6 deg. C. as the lower, 
and 3 deg. as the upper limit respectively. The author has constructed 
curves showing the intensity of opalescence as a function of the tem- 
perature. The temperature of max. opalescence is a function of the 
tube charge, and the difference between T. and the above temperature 
increases with the density of the charge, as also does the intensity of the 

| With falling temperatures the opalescence appears more 


promised H Hi Ho 

of the Uncommon Site in . 
(Thermal: Jonisatiom and Thermal -Luminosity). I. W. Schottky. 


(Ann. d. Physik, 62. 2. pp. 113-155; May 28, 1020. »Habilitationschrift, 
—ͤ—ͤ— a ordinary properties of thermodynamical. systems 
(specific heat, space-filling, capacity for doing work) depend upon average 
conditions: In the striking electric and optical phenomena (conduc- 
tivity, ionisation, radiation) attention is paid rather to special features 
than to statistics. The author endeavours to give a general thermo- 
dynamics, including the rarer phenomena of the latter class. In 
examining the definitions of certain electrochemical and thermodynamical 
conceptions, he starts from the view of Stern, Herzfeld and Laue that 
the value of the gas constant is applicable to the electron gas, and from 
his own: equation /~ + /+ = # + 7, where the / are the molecular heats 
of. vapotisation for electrons, positive ions, and neutral atoms, and he 
considers: first: the. question, how the absolute value of the density of a 
vapour is connected with the absolute value of the potential. The vapour 


pressure of electrons and ions might not appear to be thermodynamically 
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opalestence of the ether tube is compared with that of opalescent solutions. 
Among the latter utilised (milk, absinthe, soap, and alcohol, essence of 
On heating; the opalescence commences at 0-5 deg. below T, and finishes 
at 2-5°°C. above, while on cooling, opalescence commences at 2:5 deg. 
above I., and finishes at 0-56 deg. below. These results confirm 
Smoluchowsky's hypothesis, that the opalescence diminishes more slowly 

* when the temperature rises above the point of separation than when it 
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definite in the same sense as the vapour pressure of neutral atoms. The 
considerations are difficult, since the laws of thermodynamical equilibrium 
are either given in the form of differential equations or inyolve equations 
of state. The difficulty is overcome in the n thermadynamice 01 
Lane's vapour - pressure formula, where » is the free energy of a particle 


11 001 i tise oF a 
111. State for Ether. E. te Rendus, 170. 
pp. 871-875; April 12, 1920.) Te author! first, refers to bis equation 
of state which in theory represents the thermal proper ties of fluida, but 
which presents certain difficulties in practice for the case of ether. Of 
the five formulz which can be derived concerning the state of saturation, 
those giving the vapour tension, the heat of vaporisation, and the differ - 
ence: of the molecular volumes taken in the two states of saturation, only 
introduce the function ¢ and the sum a / 8 of the covolumies. (|. The 
remaining two formule give the volumes vi and n separately in addition 
to the function a. The problem investigated in the present paper is the 
determination for ether of g and » = ag. Simplicity of calculation 
has been the author's dim, as also the introduction of not more than 
three numerical constants! The two functions concerned are replaced 
by two others which are equivalent, and whose ‘temperature variations 
in close agreement with experimental data, . g. 8563 cals. for the heat 
of vaporisation of! gm. of: ether, 
os 11. The Nei 
of the Critical State. G. Raveau. (Comptes Rendus, 171. pp. 471-473, 
Aug. 30, 1920.)+-Relationships: concerning \adiabatics and 
in the neighbotrhood of the critical point which were recenthy 
[Abs. 768 (1910) are now deduced simultaneously by a diffenétit. method 
which ‘considers the variation of available energy acoompanying changes 
FF The paper is mathematical throughout. 
External Forces Dependent on th Molecular lane. G. Polvani. 
114. Results: if 4 th — : 
L. Schemes: (Zeits. 1. Physik, I. 8. pp. 108-203, 1020.) It ia chown that 
trom the integral vapour- pressure function, fi = lap —1ff) (see 
Abs. 1019 


71 


charged or uncharged): wich respect tothe solid phase. The author 
discusses in Part I the free energy of the solid phase, the work of 
ionisation, the galvanic and the voltaic potential, and the free energy 
of the vapour phase The galvanic p.d. at the contact surface of to 
metals ia given by the difference of the natural free energies of the 
V. 
19 
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116. Performance of Conital Horus. G. W. Stewart. (Phys: 


Rev. 16. 318-320, Oct, 100. The experiments were performed 
to quantitative results with a conical horn used as 4 tectiver: 


Therefore the conical horn used as a receiver gives an amplification for 

the same or greater than the fundamental. (d) 
The greater the frequency, the less the differences between maxima 
and minima, and thus a horn long compared to the wave-length of the 
least frequency involved gives an amplification without highly marked 
resonance characteristics. (e) The function of frequency obtained experi- 
mentally varies with the horn angle chosen, but retains the same general 
Horn Angle for Fundamental Resonance.—There is a horn 
angle for which the amplification will be a maximum, assuming funda- 
mental resonance, The optimum angle is greater the higher the frequency, 


, 280 and 512 double vibrations being used. 


Optimum Horn Angle ; Overtones.— Using 512 d.v. as the fundamental 


118. Thé Tones*from Bes, A. T. Sones: (Thys. Rev, 10. pp! 247- 
259; Oct), 1920. Worm Modes ‘of Vibration. — The positions of the | 
nodal-linés are enümmed for partial tones up to the ‘ninth. Certain 
partials are heard only when the bell is tapped on the sound bow, others 
only when it is tapped above the sound bow. * | 
Elastictty. A value is obtained for the Young’s modulus of bell metal. 
Striking Notes. The principal striking note is the note which is best 
heard when tunes are played on bells, and which gives its name to a bell. 
It cannot be pieked up from the bell by a resonator, it cannot be elicited 
from the bell by resonance, and it does not beat with a tuning fork of 
nearly its dun pitch: No partial tone of the bell has the same pitch as 
this strikifig note, but the fifth partial is an octave above it. A striking 
note is not à difference tone; and it does not arise from compressional 
waves funning throngh the material of the bell. The pitch of the striking 
note seins t6 be determined by the fifth partial, the octave in which 
it hes being, however, generally rig ope A possible reason for this 
general failure in correct estimation of the octave is found in the rates 
at which’ the different partials reach their maximum ‘intensities. 
dell, 
also 
e approximate theo 0 . Webster, when extended, anc e 
experimental data herein presented lead to the following conclusions 
concerning such a horn acting as a receiver: 
File usit/ at Vertex as u Function of Frequency. — The experimental 
variations of intensity at the -vértex plotted ‘with changing frequency, 
intensity’ of the arriving waves constant, demonstrate that: (a) The 
trequencies ‘producing resonance are very closely integral multiples of 
the ‘fundamental frequency. (6) The fesonance peaks broaden and the 
minima between the peaks increase with increasing frequency. (c) 
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and first and second overtone, similarly 256 d.v. as the fundamental 
and first overtone, the optimum horn angle decreases with the order of 
the harmonic, being greatest for the fundamental. 

End Corvection-—The end correction of the conical-horn is approxi- 
mately 07 of the radius. 25 

Conical Attachments.—Cylindrical and conical attachments to a conical 
horn introduce their own resonance characteristics, which may be esti- 
mated as to frequency by treating the end/attached as a free open end 
but applying positive correction tothe Jength of the:attached. 
tube is less, and a negative correction if greater. 

limits of frequency used in the experiment: Nevertheless they make 


Production. of Sound. wndir: Wete Condensation of 
G. Stoney and T. Petrie. (Engineering, 110, pp. 561-563; Oct. 20, 
1920.) —After an outline of previous work by other experimenters and 
other methods, the authors describe their experiments. Blowing steam 
into the water through a hole in a thin diaphragm, which closed the end 
of a l}-in. pipe, failed. Other attempts in which an extemporised organ 
in which a receiver 4 in. in diameter replaced the 1}-in. pipe partially 
succeeded. The conditions in the latter case suggested that an un- 
clamped water-borne diaphragm might give better results. With such 


11 nautical, miles was attained. 


| 


a diaphragm 4}in. in diam., the steam from a jin. nozzle impinging 
on a in. hole, a clear note of 600 frequency was obtained. The 
conditions determining the pitch and intensity of the note were V. 
investigated. The proportions and the material of the disc have no 19 
the help of a stroboscope, showed that the flat surface of the disc 
acts as a condenser. The steam from the nozzle spreads out 
the disc and is condensed, allowing the water to rush in 
sides. The water is again displaced by the steam from the nos 
the process is repeated continually, imparting a series of pulses 
water at a frequency depending upon the velocity of the steam 
VOL. XXIV.—a.—1921, 
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118. On the Theory of Electro-Capillarity. A, Frumkin. (Phil. Mag 
40. pp. 363-385, Sept., 1920.)—The Lippmann-Helmholtz equation for 
the electfo-capillary curve, d7/\) = e implies a maximum of the 
surface tension when the potential difference is zero. In this equation, 
y = surface tension of a mercury surface, V= the p.d. between a deci- 
normal calomel electrode and the mercury in the solution, « = the charge 
on unit surface. It is found, however, that according to the electrolyte 
present a depression and displacement occur so that the maximum of ) 
corresponds to greater values of. The view put forward by Gouy which 
is substantiated in the present work is that a p.d. between the solution and 
the mercury may be caused by absorbed layers of ions. According to the 
relation derived by Krueger, Jf = € F- Hes . (I), where F 
is 96,541 coulombs, & the distribution co-efficient of the mercury salt 
between the surface layer and the bulk of the solution, c the con- 
centration of mercury salt in the solution, and § the thickness of the 
surface. The concentration of Hg in KI solution, for instance, will be 
much higher than in the case of KCl solution, on account of the com 
salt which HgIz gives with KI, so that the term F (=I) cs will, in this 
electro-capillary curve. 

Krueger's theory is found, however, to be not applicable to the 
anomalous curves obtained by the addition of certain organic compounds, 
though, in these cases, Paschen’s relation, according to which the potential 
of the dropping electrode corresponds to the maximum of the electro- 
capillary curve, still holds. Pyrogallic acid with sodium sulphate gives 
a variation of y with J with the maximum of y displaced in the direc- 
tion of higher p.d.’s, while, with paraldehyde, the displacement is towards 
values of . lower than that given by sodium sulphate alone. In these 
cases, the p.d. of Solutions/Mercury is unaffected, no complex salts are 
therefore formed and Krueger’s supplementary term vanishes. It is 
deduced from thermodynamical considerations, apart from any special 
assumptions as to the nature of the observed anomalies, that if dy/dv 
is zero, dy s must also be zero, where s is the surface area of the 
mercury. Consequently, if at its max. surface tension, the potential of an 
insulated mass of mercury does not change when its surface is increased, 
i.2., such a solution is a null” one. In support of this, it is found in a 
series of measurements made with different solutions of organic substances 
with anomalous electro-capillary curves that the max. e.m.f.’s determined 
with a sensitive capillary electrometer, the large mercury electrode being 
immersed in a N/10 solution of KCl, agree closely with the em. f. s of 
the cells: Paschen dropping electrode solution/Decihormal calomel 
electrode. On.the above thermodynamical grounds, the following rela- 
tion is also'derived: = € + . (2), where Fü is the excess of 
solute in gm.-mols. per cm. of the dividing surface. 

In the case of a system such as zinc amalgam immersed in a solution 
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containing only zinc and an anion, it is calculated that the right-hand 
term in the above equation is negligible so that the surface tension of a 
zinc amalgam electrode in a dilute solution of a zinc salt does not 
depend on its potential nor, in consequence, on the concentration of 
the solution. If, however, there is, in the solution, a great excess 
of a salt with another kation, then the value of € is no longer 
limited and its surface tension will vary with J and, in consequence, 
with the concentration of the zinc salt. This deduction is verified ex- 
perimentally with solutions, of ZnSO, and NagSQ,. Measurements made 
on the p.d. between dropping and still amalgam show that the addition 
of NagSO, to ZnSO, greatly increases the p.d. It follows that, in con- 
tradiction to Nernst’s theory, the existence of a p.d. between solution 
and mercury is not at all connected with the exchange of ions of mercury, 
but that the displacement of the maximum of surface tension can only 
adsorption p. d. 
the: Gibbs.equation showing .the. relation. betwaee thn 
quantity of a substance and the lowering effect on the surface tension, 
whereby T= — RT. dyfdc, where o is the concentration of the solute, 
the effect of the charge of the dividing surface is neglected, and it is shown 
by Lewis that the values calculated from this equation in many cases 
deviate widely from those measured experimentally.. Taking into 
account the energy changes involved by the ions, it is deduced that 
IRT. dyſde = (Taha (Tn) x.. . (3), where and ux represent 
the valencies of anion and kation, and T is the excess of ions in gm. 
equivalents per cm.?. In the corresponding equation of the electro- 
capillary curve I/F .dy/dv = Ta- Tx it is verified that with solutions 
capillary curve with a depressed maximum, such as Br’, I’, CN’, and 
SCN’, the maximum is displaced to high values of , as. with 
solutions of electrolytes with an inactive anion, such as NO,“, SO4’, OH’. 
The max. surface tension in N/10 KNO, corresponds to = 0°57 volt 
and in N/KI to ¥ = 087 volt. The relation in the above equation 
was also found to be followed in the ascending and descending branches 
of the curve, according to the presence of excess of either anion or kation. 
ion of mercury ions, or dd = RT/ aF. dec: whence, in 
(8), ART. = C + Tg J. N. F. 


pie > Electrification by Impact. H. F. Richards. (Phys. Rev. 10. 

290-304, Oct., 1920.) Electriſicatiom by Impact Measurement of 
ùðͥUy 
briefly. discussing the unsuccessful attempts which have been made to 
formulate a satisfactory theory to explain electrification by friction, 
the author suggests that impact of dielectric upon metal, without sliding 
friction, may cause an electrical effect whose laws will shed light upon 
the frictional phenomenon. An apparatus is described for measuring 
the electric charge produced when a disc or sphere of dielectric material 
collides with a metal disc. The charges obtained in this manner ranged 
from 0°16 to 9-83 e.s. unit; and produced potentials of 2 41 to 183°8 volts 
upon the metallic systems employed. These charges are of the same 
order of magnitude as those obtained by friction. The experiment was 
performed with various metals and dielectrics, and in every instance the 
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metal received a positive charge. In no case was there any evidence of 
the erratic variation which others have found to be characteristic, of 
electrification by friction. Curves are given which show the, variation 
of charge with velocity of impact and with the mass of the impinging system. 
The ‘charge produced by a single collision: increases with each of these 
factors, but the velocity of impact was found, to exert a greater influence 
than the mass of the moving body, in determining the amount of the 
charge. velocitics ware attained. at: which the. slactri#icar 
tion due to à single impact reached a max. value 

Nelation f Charge to Capacity The quantity of charge produced 
was chown to be: independant. 
metallic system. 

of Repeated Impacts---When many impacts,were.periormed in 
rapid succession, the amount of charge increased to a maximum, . This 
maximum was shown to be conditioned rather by the quantity of charge 
present upon the dielectric than by the potential of the metal anvil, rid 
Discussion of Results. — The author concludes that there is no direct 


contact ‘effect between metals, The results are considered to support 
Helmholtz's 
AUTHOR, 


120. Electrostatic Induction, Efleonara]. Frede, Cimento, 19. 
pp. 198-213, May, 1920.)—The case of a metallic strip of indefinite length 


121. Atmospheric-Electric Observations made at Sobral, Brazil, during 
the Total Solar Eclipse of May 29, 1919. S. J. Mauchly and A. Thomson, 
(Terrest. Magn. 25. pp. 41-48, June, 1920, Presented before the Am. 
Soc., April, 1920.)—Potential gradient and positive and negative 
conductivity were observed at intervals during the forenoon from May 
24 to June 2. On the day of the eclipse the observations were made as 
nearly continuously as possible. Those made during the earlier part 
of the eclipse were r 
this began to clear 15 mins. before totality. From the beginning of 
totality until about 20 mins. after totality the potential · gradient observa- 
tions show a well-marked minimum 20 % lower than the mean of equal 
periods immediately before and after. During this period of minimum, 
the fluctuations of potential gradient are much smaller than before and 
after. The ‘positive and negative conductivities (and consequently the 
total conductivity) show an increase of about 20% during the 15 mins. 
succeeding ‘totality. Lastly, the air-earth current density (product of 
potential ‘gradient and total conductivity) is more constant during the 


122, Investigations om Lightning Discharges and on the Electric Field 
— C. T. R. Wilson. (Roy. Soc., Phil. Trans: 221. 
pp. 73-116, Aug. 27, 1920.) The induced charge on an exposed earthed 
conductor is used as a measure of the electric field. e eee 
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dependence of the electrical energy upon the mechanical energy lost in | 
and that electrification is similar in nature to the 
are found. A. D. 
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between conductor and earth on exposing or shielding the former is 
measured by a special type of capillary electrometer, and gives a measure 
of the potential gradient at the beginning or end of the exposure. The 
electrometer is arranged to give a photographic record so that any changes 
in the potential gradient during the exposure, being accompanied by 
the passage of electricity through the instrument, are also ‘registered. 
A lightning flash during a thunderstorm results in a sudden change (F) 
of the potential gradient, the record showing a discontinuity followed 
in all cases by a logarithmic recovery curve corresponding to a re- 
generation of electricity in the discharged cloud. Discharges 2 
a sudden positive change of potential gradient are more frequent than 
those producing a negative change. 

As regards quantitative results, the mean value of the electric moment 

of a discharge, or the product 20(H2 — HI), where Q is the quantity of 
electricity discharged from height Ha to height HI, is found to differ 
little from 100 coulombs-km. For distant discharges the electric moment 
approximates to FLA, where L is the distance, and this provides the 
means of measuring it, for F is obtainable from the curves and L from 
a record of the time of the thunder, associated with the discharge 
producing F. Assuming (Hz — HI) ranges on an average from 1 km. to 
5 km., then Q ranges from 10 to 50 coulombs. For a discharge of 20 
coulombs the order of magnitude of the region discharged is that of a 
sphere of radius 250 to 500 m. ; the order of the potential reached in the 
cloud before discharge, 10 volts; of the mean density of the charge, 
100 e.s. units per m.; of the reduction of pressure within the cloud just 
1017 ergs ; and of the mean current through the cloud immediately after 
discharge, 3 amps. The initial slope of the recovery curve immediately 
after a discharge gives a measure of the rate of regeneration of electricity 
within ‘the cloud, and the records show that if this rate were maintained 
the time occupied before again reaching the sparking limit would average 
about 7 secs. Actually the time is greater since, owing to certain neutral- 
ising processes, this rate falls off. 
1 A’theory is developed in which thunder and shower clouds are treated 
as bipolar and some of the lines of force from the upper charge are 
regarded as ending in a conducting layer in the upper atmosphere. In 
this way a current is maintained from the earth to the conducting 
layer, or vice versa, according to the sign of the polarity of the cloud, 
1.6%, the sign of the upper chargé. Owing to the difference between 
the mobility of the carriers of positive or negative ‘electricity, which are 
dragged out of the conducting layer towards the cloud head, clouds of 
positive and negative polarity have very different effects. The assump- 
tion of the existence of clouds of both polarities then leads to an ex- 
planation of the following observed phenomena: the preponderance 
in showers (1) of negative potential gradients, (2) of lightning discharges 
producing a sudden positive change of potential gradient, (3) of positively 
charged rain. There is also afforded a possible explanation of the normal 
positive potential gradient of fine weather. 

The question is discussed of the possibility of the disruption of water 
drops by the electric field as the sparking limit is approached, and reasons 
are given to support the suggestion that false cirrus” is constituted 
of the disruption products of drops which, acquiring a greatly increased 
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DISCHARGE AND OSCILLATIONS. | 


123. Electron Tube Generaiors of Alternating Currents of 
Frequencies. G. G. Southworth. (Radio Rev. I. pp. 577-684, Sept., 
1920. — The general form of the circuits for thermionic valve generators 
is given and the usual explanation of its mode of action. The use 
of such a circuit for the production of oscillations below a few millions 
of cycles per sec. introduces difficulties owing to capacity and inductive 
effects, complicated the capacity effects between the valve electrodes, 
A circuit due to pitt is then illustrated, which whilst more 
complicated and offering disadvantages owing to capacity effects between 
the various pieces of apparatus, permits wave-lengths as low as 20m. 
to be obtained. 

A modification of the Colpitt circuit by the author allowed of the 
wave-length being further reduced to 10 m., and by a uniform dis- 
tribution of capacity and an inductance of rectangular form the wave- 
length was reduced to 2 m. The use of this rectangular inductance 
with one variable side allows of its capacity and inductance being varied 
and also determined from its dimensions. The actual apparatus used 
is illustrated and its dimensions detailed, The calibration of this circuit 
is then described and a series of curves given for the variation of wave- 
length with length of side of the rectangle. Difficulties experienced in 
actually measuring the high-frequency currents in this circuit are described. 
The method adopted consisted in the use of a coupled parallel-wire circuit, 
the energy-transfer to which was measured A 
and galvanometer. A resonance curve for such a circuit is shown, 
turther experiments are to be presented in a subsequent paper. B. J. 1. 


124. Valency of Photo-Electrons and Photoelectric Properties of some 
raue M. J. Kelly. (Phys. Rev. 16. pp. 260-273, Oct., 1920.)— 
Photo-emission from insulators ; the valency of photo-electrons.—Charged 
droplets of different insulators are suspended in the field of a parallel 
plate condenser by regulating the strength and direction of the electric. 
field so that the electric force on the droplet is equal and opposed to the 
gravitational force. Ultra - violet light of various intensities and frequencies 
is allowed to fall on the droplets and the photo-emission is observed. 
The photo-emission of several insulators is studied in this manner. By 
making the light intensities sufficiently low, the author finds that only 
one eleciron escapes at each emission. This is true for ‘all insulators studied 
and is verified in the case of each insulator by the observation of several 
hundred emissions. This result is in line with similar work on ionisation 
of gases by X-rays, y-rays, B̃- particles, and a; particles by Millikan and 
‘his students. By the use of different absorption screens the long wave-. 
limit of photo-emission from sulphur; shellac, oil, and paraffin’ is 

These are ascertained with greater accuracy than by any 
hs methods. The effect of water-vapour and various surface im- 
purities en photo-emission is discussed. 

125. A Study of the Residual den with 
Temperutuss Effects. G. H. Kunsman. (Phys. Rev. 16. pp. 349-361. 
Oct., 1020.) A form of electrometer was constructed which used, the 
principle of the Wulf electrometer in separating the conduction of charge 
across the insulation from the conduction in the gas due to ionisation. 
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a quick and accurate test of the insulation properties under the same 
conditions. as those under which the ionisation tests were made, and 
J to subject the instrument to a wide range of temperatures. 
Ions generated per Cm per Second.—The data experimentally deter- 
. mined show that the number of ions generated per cm.® per sec. within 
an air-tight.chamber is 822 in the basement of the Physical Laboratory 
of the University of California, and 415 over the Pacific Ocean, 
Residual Ionisation not due to Thermal Impact.—The results of tests 
between — C, and 925°C. show no indications that the residual 
ionisation is due in any part to a molecular impact of thermal agitation. 
Effect of Temperature on Insulation System.—Observations made ‘of 
changes in temperature on the insulation system would seem to account 
for the apparent daily and seasonal variations of the residual ionisation 
@8 previously 
_ Conclusions from Observations at Low Temperatures —At temperatures 
from— 305° C. to— 446° C. an increase in conduction across the insulation 
was noticed, which was comparable to the apparent increase in 
ionisation as reported at high altitudes. It would therefore seem that 


126. Potential of Mercury J. und 1. 
163 (Zeits. f. Physik, 2. 1. pp. 18-29, 1920.) Measurements 


cules. Each time a new ultra- violet line is excited, due to increased 
velocity of the primary electrons from the glowing wire, the photoelectric 
current for this potential, as measured by a galvanometer, must show a 
so that at these points kinks must 
always arise in the current-potential curve. The Ay relation allows the 
emitted wave-length to be calculated from the potentials at which these 
kinks occur. The termination of the series is marked by the ionisation 
potential, at which an ionisation current is added to the photoelectric 
current. Typical curves are reproduced, and after making the proper 
correction for the initial velocity of the electrons, an excellent agreement 
is obtained between the observed potentials and those calculated from 

Ay relation for about 18 different wave-lengths. The difference is in 

more than 0°05, volt. The results are exhibited graphically, 
ve some 

of mercury. The research establishes with considerable exactitude 
the conclusions, relative to electron impacts in mercury vapour, deduced 
from Bohr's theory, and the method of experiment should prove useful 
{See Abs. 650 (1913) and 1370 (1020). 
15 er Atmospheric Neon. 
Davies. (Paper read before the British Assoc., Cardiff, 1020. It 
nas been found that the following are critical velocities for atmospheric 
neon: — — 10 7 
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it 1s | necessary assume, as | | | 
that there is a highly radio-active cosmic layer in the upper atmosphere, 
or that the sun is a source of penetrating radiation sufficient to generate 
90 ions per cm.® per sec. AUTHOR. 
| were made of the dependence of the photoelectric effect for an iron 
electrode on the velocity of the electrons, from a glowing wire, the light | V.2 
emission from the electrons being due to collisions with mercury mole- | 192 
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showed that the radiation velocity 11:8 volts is associated with the ionisa- 
tion velocity. 16:7 volts, and the radiation velocity 17°8 volts with the 
ionisation velocity 22°8 volts. No third critical velocity for radiation 
corresponding to the ionisation velocity 20°0 volts was detected, but 
it is possible that such a critical velocity occurs too close to one of the 
other radiation velocities to be distinguished separately. The conditions 
under which the various points were obtained also showed that none of 
the critical velocities mentioned can be attributed to the displacement 
of a second electron from an already. ionised atom, Neon is the only 
for the removal of a first electron from the atom. 

Further information as to the ionisation of neon was sought by observ- 
ing the spectrum of the luminosity produced in the gas as the electron 
velocity was gradually increased; for, on the generally accepted view, 
the line spectrum of a gas results from the recombination which occurs 
when ionisation has taken place. It was found that the lines of the 
Ist and 2nd subordinate series types required definitely higher minimum 
electron. velocities for their production than the lines of the principal 
series type. The lines of the principal series types, came in at 20-0 volts, 
and it seems probable that the lines of the subordinate series type do 
not appear until the higher ionisation velocity, 22°8 volts, is reached. 
No lines in the visible spectrum were ever observed below 200 volts, 
although the ionisation experiments show that a considerable amount of 
ionisation must have been occurring. 

The results of the ionisation experiments. might be.interpreted. as 
indicating that atmospheric neon is a mixture of different. elements, 
since isotopes would be expected to have the same critical velocities, for 
electrons. Such a supposition is, however, not borne out by the investi- 
. gation of the spectrum of the luminosity produced in atmospheric neon, 
for if a second element were present it would be expected that the complete 
spectrum of one element (including some lines in the visible spectrum) 
would be obtained for lower electron velocities than the spectrum of 
the other element, and this was not found to be the case. The authors 
therefore conclude that the different critical velocities found for neon 
correspond to the displacement of differently situated electrons within 
the atom, or, in other words, that the external electrons in neon are not 
all symmetrically situated about the nucleus. AUTHORS. 


128. Moving in Neon. and, F. W. Aston and 

T. Kikuchi. (Roy. Soc., Proc. 98. pp. 50-56, Sept. I, 1920.)--Neon.— 
"When the flash of an ordinary spectrum tube containing neon was analysed 
by a rotating mirror, it was found that it consisted of two parts, an 
extremely short flash followed by a flame or arc, and that the latter con- 
sisted of bright striations travelling from anode to kathode,. The same 
was observed with helium. Rough measurements of the 

‘velocity of these striations gave values of about 50,000 cm./sec.. in neon 
and about 100,000 cm. sec. in helium, As these figures approximated 

to the velocities of sound in these gases, it was hoped that investigation 

of the.effect might lead to an explanation of striations generally. This 

| expectation has not been realised, as these velocities were found to be 
me special or limiting cases of far more complex phenomena. An account 
is given of. preliminary experiments, which have given en, but 
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The conditions under which the different critical points were indicated : 
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is very roughly proportional to the inverse square root of the pressure 
and is greater the narrower the tube. de wee ‘alee Gepends ou ‘the 
purity of the gas. 

Effect of of impurity, probably hydrogen, 
increases the velocity of the striations and at the same time decreases 
the range of pressure over which they can be observed. If the quantity 
of impurity becomes at all large, the striations cannot be seen at all. 
Helium. — Helium gave results similar to those for neon; its striations, 
however, are not so easy to observe and are usually much closer together. 


rr but no trace of striations 
could be detected. 


Other Gases —Neither air nor hydrogen showed moving striations in 
capillary tubes, but in a tube 1°6 mm. wide both developed stationary 
ones at 1 mm. to 2 mm. pressure. As the pressure was reduced these 
became indistinct, especially at the anode end, and moving striations 
could be detected by using the rotating mirror. These moving striations 
became more distinct, faster, and further apart; until at low pressure 


129. Theory of the High-Vacuum Discharge. G. Jaffe and J. E. 
Lilienfeld. (Ann: d. Physik, 63. 2. pp. 145-174, and pp. 176-178, 
Sept. 28, 1920. Owing to the absence of theoretical information relative 
to the manner in which the residual gas alters the behaviour of a 


pressure 

is divided into two sections, (a) with plane electrodes, (6) with cylindrical 
electrodes. In the former case the influence of positive ions and an 
initial positive gradient are considered, and in the latter the influence 
of the positive ions. re 
A. E. G. 


130. Electric’ Conductance in Extreme Vacua. 
Rays: J. E. Lilienfeld. (Sächs. Gesell. d. Wiss. Leipzig, Ber. Math. 
Phys. Kl.] 69. p. 226, 1917. Zeits. Instrumentenk. 40. pp. 186-187, 
— 1917.— Abstract.) —In the bulb constructed for the study of the 

emSstrahhing Abs. 401, 944, 945 (1918)) the ‘incandescent wire does 
Opposite the “anode A (target) is the 


somewhat inconclusive results. With neon it was found that the velocity 
in progress. A. W. 
vacuum toward a discharge, and the fact that the experimental con- 
ditions are never those of a perfect vacuum, the author has here V.2 
endeavoured to complete the Child-Langmuir space-charge theory by 192 
i away the hot wire G, which may be stout and of large surface to bear 
intense ‘heating. The electrons emitted by G enter the bore of K, where 
they release other electrons; ‘the ratio of the bulb discharge between 
‘ K and A to the ignition discharge between K and G depends upon the 
condition of ‘thé bore. The connections from the negative terminal of 
the induction coll J to the bulb contains adjustable resistances which 
| may be inserted either between G and K, or between G and S, for the 
N purpose of rendering the kathode K active only at the instant when ' 
. the alternating-current wave is at its peak. The hardness of the tube 
| is regulated by the aid of à resistance between G and A. The cold K ar. 
> gives currents of great homogeneity and constancy. Exact measurements 
4 VOL. xxiv.—A.— 1921. 
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are very difficult, but the output of the bulb increases with the load on it. 
The composition of the rays is deduced from their absorption by lead 
aluminium and by the ionisation of methyliodide. There is a very s 
tadiation making up about 20% of the initial radiation, and this is 
completely absorbed by 2 mm. of Al and little dependent upon the electric 
relations; further, a very hard component, very selective in character, 
the hardness of which varies strongly with the potential and the specific 
load on the target focus, and thus with the current intensity. The 
hardness constancy observed by Rutherford, when a certain high potential 
is exceeded, is not confirmed, probably because in the Coolidge bulbs of 


‘falls, off st @ certain 
wi? | H. B. 


131. Tae Voltage in Helis, K. T. Compton, 
k. G. Litty, P. S. Olmstead. (Phys. Rev. 16. pp. 282-289, Oct., 1920.) 
Helium Arc ; Minimum Arcing Voltage — The arc was stimulated by an 
intense thermionic current passed between electrodes in very pure helium. 
20 volts was found to be a:well-defined minimum voltage at which the arc 
will strike or break, although it’ may de maintained on voltages ae low 
as 8 volts after having struck 

Helium Spectrum; Voltage for Bacisetion of Lines: and 
Apparently the ordinary helium and parhelium lines and the bands are 
excited whenever the are strikes. The line 4686 of the enchanced system 
was never observed below 55 volts, and was stronger above 80 volts. 
The lines of the sharp subordinate series of pairs are peculiar in that their 
intensity decreases, 
voltage is increased. 

Structure. 


siete) 


133. The Detecting the Electron Tube — E. 0. 
Hulburt and G. Breit. (Phys. Rev. 16. pp. 274+281, Oct., 1920,)— 
Definition of Detecting Efficiency. — The detecting efficiency of an amplifier 


is defined as lim 53, where bo is the average change in the plate current 


Nelaive Importance of Detecting Efficiency and Input Impedance.— 
efficiency and the input impedance is given. 
Frequency Ampliſier. Measurements of the detecting efficiency of a 
transformer-coupled radio-frequency amplifier were made by means of a 
divider and a sensitive quadrant electrometer. 
Measurements of Amplification——Measurements of the amplification 
due to each tube of the above amplifier were made. It was found that 
| AUTHORS. 


133. Thermo E. M. F. and “Alley (Inst. 


of Metals, J. 23. pp. 490-523, 1920. Engineering, 109; pp: 803-807, 
thermoelectric 


June II, 1920.— Abstract.) consideration of the 
“phenomena in metals. It is shown that in a metallic aggregate such 
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direction of the flow of heat will considerably affect the thermoelectric 
Power to an extent dependent on the solubility of the metals in each 


134. Conductivity and Frequency. E. D. Eastman. (Am. Chem. 
Soc., J. 42. pp. 1648-1655, Aug., 1920.) Solutions of potassium chloride, 
lithium chloride, or sulphuric acid were contained in a long channel the 
ends of which led to reservoirs in which were placed non-polarisable 


resistance and with a source of steady current: Two similar non-polaris- 
able electrodes led to intermediate points in the channel of liquid. By 
means of a potentiometer and standard resistances; measurements were 
made, on the Wheatstone bridge principle, of the resistance between 
the intermediate electrodes during the passage of a current of frequencies 
varying from zero, or direct current, up to a frequency of 1000. With 
balance in the potentiometer, and in other cases a telephone. 

was maintained at 25° + 0°01 deg. C. 2 
was determined by replacing the electrolyte by mercury. 
The difference in conductivities between those with direct current 
. 1000 cycles did not exceed 002-0 03 % in 
the cases studied. The slightly higher values with alternating current 
are concluded to be higher than the experimental error and to denote 
an effect due to oscillatory rotation of the polar molecules about their 
centres. The conductivity of N/1 potassium chloride at 25° C. given 
J. N. P. 


135. Absolute Measurement of Resistance. E. Griineisen and E. Giebe. 
(Ann. d. Physik. 63. 2. pp. 179-200, Sept. 28, 1020 From the 
Physikal-Techn. Reichsanstalt.)}—In this a self-inductance consisting 
of a single-layered coil on marble has its value in C.G.S. measure 
calculated from its dimensions, and its value in international units 
determined by measuring it in terms of a resistance and a frequency. 
Three coils were used, and two of them were divided into sections, so that 
by appropriate connections 13 different self-inductances could be built 
up. To calculate the self-inductance of a coil it is necessary to know 
the radius of the coil, the pitch, the diameter o the wire, and the number 
of turns, and special measuring apparatus was devised to measure these 


is L= Cry. Corrections to this have to be applied. The capacity 
C was a series of special air condensers; and its value was determined by 
the Maxwell interrupter method, the equation being C = lj/mr, where 
n is the number of discharges per sec. + is not, however, a single resis- 
‘tance. From the two equations we have L= 'r,;rsf/mr int. henrys. The 
ohm (10° C.G.S. units) to the international ohm. The authors, after 
VOL. xxIv.—a.—1921. i 7 


700° C. F. G. T. 
192 
with the necessary accuracy: To measure the self-inductance in inter- 
national henrys the following procedure was adopted. A coil of self- 
inductance L and resistance rg is first evaluated in terms of a capacity C, 
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(10° C.GS.). In 1913 Smith [see Abs, 955 (1914)} found 1 int. ohm = 
100052 ohms (10° C. G. S.). It is possible, however, that the mercury 
standards used may differ by 3 parts in 100,000, so that the actual difference 
between the absolute determinations may be 4 parts in 100,000. F. E. S. 


136. Resonance Amplitude of the Vibration Galuanometer. K. Gruhn. 
(Archiv f. Elektrot. 8. pp. 210-213, Oct. 10, 1920 — The amplitude of 
a vibration galvanometer is a function both of electrical and mechanical 
variables,» Assuming .Zéllick’s results for the effect of other variables, 


solution of the expression for the resonance amplitude under various 
poner 


Valves, R. T. Beatty and A. Gilmour, (Phil. Mag. 40. pp. 201-295, 
Sept. 1920,)—A valve circuit is arranged to generate oscillations, 
the inductance being coupled to that, L., in the anode 
circuit, which is shunted by a condenser K. On the insertion of a 
high resistance, R, shunted by a condenser C. in the grid circuit, the 


He; 
: 


per 
minute. The research here described shows that such a curve only 
represents the final stages of a series of relations between R and the 


R 

frequency f, and these relations are illustrated graphically for a 
range of values of R. The relation between f and R is shown 
different values of the grid capacity C, and it is seen that as C decreases 
the relation between f and R. at first approximately linear, becomes more 
involved. A hollow appears in the curve, and the frequency descends 
by a series of jumps to the bottom of this hollow, and rises again con- 
‘tinuously as R is increased. Further reduction of C gives a silent region 
between two transition points. These transition points ce he moved by 
altering the circuit arrangements. 

well defined, and may be utilised for measuring resistance or changes 
in resistance. A selenium cell of the Fournier-d’Albe pattern, of resistance 
2 x 10 ohms, was used as the grid resistance... With C = 1:8 x 10~* 
mfd. the circuit functioned at the second transition point, and the light 
from a candle 20 ft. distant was sufficient to cause a note in the previously 
silent telephone. With the same cell and a potential of — 23 volts applied 
to the grid, the circuit functioned at the first transition point, where a 
change of. resistance causes discontinuous changes in the frequency. 
By tuning a second circuit to unison, a marked change in the number 


* 


1438. Demonstration of Induction Currents. produced. in Electrolytes 
ide Electrodes. A. Piccard and Frivold. (Archives des Sciences, 
2. pp. 264-265, May-June, 1920. Paper read the Soe. 
vol. XXIV.—a.—1921, yet. 


oscillations will be broken up into equally spaced groups, and the 
groups thus formed will give rise to a not 
— 
is plotted against the grid resistance R, a 
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de Physique.) Experiments are described which demonstrate that 
induced currents are produced in aqueous solutions exactly as in the 
case of metallic conductors. It is shown also that it is possible to measure 
the resistance of these solutions without using electrodes and without 
polarisation effects. 

„Tue method described makes use of alternating currents and string 
galvanometers. 


139. Combined Photo-Selenium and en e Cell. W. S. Gripen- 
berg. (Elekt. Zeits. 41. pp. 463-484, June 10, 1920.) — Selenium cells 
are differentially coupled with some apparatus, in order to diminish 
the dark current. As selenium has a high temperature coefficient, 
the compensating resistance should also be made of selenium, but large 
blocks of selenium are not homogeneous. The author hence combines 
a photo-cell and a compensation cell by subdividing the Se plate in such 
a way that sensitive ruled strips alternate with unruled strips, the strips 
being alternately joined to the Pt electrodes (platinum on glass) on either 
side of the cell. The arrangement is simple. It was observed that, 
when all the strips were joined in one circuit, the current fluctuated strongly, 
though it was steady under the same conditions in differential connec- 
pensation. H. B. 


140. in the Kathode-Ray Oscillograph. w. Rogowski. 
(archiv 1. Elektrot. 9. pp. 115-120, July 8, 1920. From the Techn. - 
Physikal. Inst: Jena.) —It is shown that for the best operation of the 
kathode-ray oscillograph it is necessary to have kathode rays with the 
same velocity. These must be acted upon by an alternating electric 
field whose wave-form is triangular. If this alternating potential is 
obtained from the terminals of a condenser, it is essential that the con- 
denser should be both charged and discharged with a constant current, 
which must be the same in both cases: This result is achieved by connect- 
ing two diode vacuum tubes in parallel, the anode of one being joined 
to the kathode of the second, and vice versa.’ These are in series with 
a condenser and a source of alternating potential which is large compared 
with that required to produce the saturation current in the vacuum tubes, 
and hence the condenser is charged at the saturation current of one vacuum 
tube and discharged at that of the other tube. The kathode-ray oscillo- 
graph is more suitable than the Siemens-Blondel oscillograph for large 
currents, high — and high frequencies, and with short tubes 
(about 40 cm.) the same current sensitivity can be obtained as with 
ordinary hs for currents of the order of Ol amp. The potential 
sensitivity, however, Abe 200041000). 
Re 

141. with Improved 

Rogowski and G. Glage. (Archiv f. Elektrot. 9. pp. 120-126, sais 8, 
1920. From the Techn\-Physikal: Inst., Jena.) — Experiments are 
described with the improved oscillograph described see preceding Abs.]. 
Using a small Schott transmitting valve, graphs of the current used to 
charge and discharge the condenser were obtained for various alternatin 8 
potentials. At 600 volts no approach to constancy of current was found 
either for charging or discharging. At 

VOL, XxXIV.—a.—1921. 


- 
— 
7 
. 
7 
4 
‘ 
x. 
* 
\ 
‘ 
’ 
* 
Ag 


ELECTRICITY AND MAGNETISM. 61 


shows constancy for a little more than half the period of charge and 
discharge; and at 2200 volts the current curve is practically rectangular, 
with the same current for charge and discharge. It the filaments of 
the two valves used are unequally heated, the currents through the tubes 
are also unequal, as is shown by several graphs. Seddig receiving valves, 
used in the same way as the Schott transmitting valves, with anode 
and grid connected together, were found to give very satisfactory results, 


142, Electronic Constants of Bismuth. G. 0. Trabacchl. (Accad. 
Lincei, Atti, 28. pp: 187-142, Feb. 2, 1919.) Corbino's recent work can 
be reduced to a form which leads to Drude's four electronic constants. 
This is experimentally verified. The variation of resistance under the 


action of the magnetic field alone presents anomalies ; but these can be 


W. Rogowski. (Archiv f. Elektrot. 9. pp. 278-279, Oct. 10, 1920. 
From the Techn.-Physikal. Inst. d. Univ., Jena.) The relation between 
the angle i of internal incidence of lines of induction in iron and the 
angle r of refraction into air is given by tani = tan -, where » 
is the permeability of the iron. It is generally assumed that in conse- 
quence of the high value of y the lines pass out from the iron at right 
angles to the surface. This holds for many cases, but when tan i is of 
the same order as u, it can no longer be assumed, and a new form of 
the law is given in terms of f the complement:of 7, namely, tan f 
= pF. dy/dx/U(100 — y), where F is the sectional area of the iron 
in cm.2, U the perimeter of the iron in cm., and y the leakage 
or scattering of the lines, referred to the value of at ‘the 


144. Magnetic! -Magnetised: — (Archiv 
152 we a 9. pp. 280-288, Oct. 10, 1920. From the Techn.-Physikal. 
d. Univ. Jena.) —Rogowski's formula see preceding Abs.] is 
employed to determine the numerical value of the angle of 
of lines of induction from iron to air. Putting F/ = p, dy/dx = tan B, 
and neglecting y in comparison with 100, integration gives the equa- 
tion y = py/100. The curve of scattering thus leads at once to the 
curve of angle of emergence. The principle is illustrated by applica- 
d. c. motor. 
Am. | G. E. A. 


RADIOGRAPHY AND ELECTROPHYSIOLOGY. 

45. High-Tension. Transformers for X-Ray Work. R. S. Wright. 
(Inst. El. Eng., J. 58. pp. 730-732; Disc., 732-746, Aug., 1920. Elec- 
trician, 84. p. 240, with Disc., March 12, 1920.—Abstract.)—The present 
unsatisfactory classification of transformers for X-ray work is pointed out, 
instruments being rated neither on output nor efficiency. Induction coils 
are still rated by spark-length, and the problem is complicated by the 
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application of the milliammeter is an advance over the spatk-length © 
method, but the results vary with the particular type of instrument used. 

The use of the term efficiency also varies, electrical efficiency 
being of little importance to the radiographer in Comparison with other 
factors such as time, tubes, and plates. Furthermore, different applica- 
tions of X-rays for surgical, physiological, and metallurgical purposes 
may call for different wave-forms of the emission. It is therefore sug- 
gested that the time is ripe for co-operation between the electrical 
engineer, the radiologist, and the physicist to solve the various problems. 

Whilst transformer apparatus lends itself to measurement by means 
of the milliameter, the irregular discharge of an induction coil gives more 
reliable practical results. It is, however, proposed that transformer 


111 

He 
8 


generators, needing smoothing-out condensers. E. A. Owen 
to Taylor Jones's work which showed that X-rays are given for 
high peak voltages and not for the smaller maxima. He also referred 
to Levy’s work with barium platino-cyanide pastilles, confirmed by the 
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apparatus should be adopted as the basis for research work. The rating 
i must be for very great overloads as compared to the overloads of other 
| electrical apparatus, so that special prominence must be given to security 
against breakdown. 
The presence of heavy brush discharges with apparatus for deep- 
therapy employed with great overloads, makes it necessary to use different 
types of instruments for therapy and radiography or to use oil-insulation. 
In the Discussion, W. Salomonson pointed out that with the use of 
higher voltages much ‘greater insulation is required, more easily obtained 
with induction coils than with transformers; and repairs can be more 
easily effected with the former. He also gave data of the methods of 
measuring coil efficiencies and results obtained with various types of 
coils. C. L. Fortescue suggested the use of thermionic rectifiers 
to produce high voltages for X-ray purposes and illustrated the action 
of such rectifiers, giving curves for efficiencies. G. W. C. Kaye com- v. 2 
mented upon the lack of units available to the radiographer. Spark - 192 
| National Physical Laboratory, which showed that the milliampere readings ~ 
were dependent upon the wave-form and that it is futile to increase 
the current via the tube above a certain value. G. H. Orton suggested 
: that the failure of the milliammeter for transformer and coil comparisons 
is due to the much briefer duration of coil currents, so that probably 
4 only less than half the true current is recorded, and that if photographic 
tests were used the superiority of the coil would be non-existent. 
B. J. L. 
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146. Ozoniser for Laboratory Work.” V. V. Ramidiah and t. v. N. 
Swamy, (Chem. News, 121. p. 193, Oct. 22, 1920.) — A very brief de- 
scription of an apparatus consisting of three glass tubes, fused into one 
another in a peculiar way ; eee 
tube. The electrodes are small aluminium discs so mounted at 
of, the tubes that the gas is ozonised twice before leaving. fy, deren 
vacuum is maintained simply by means of a filter pump; the apparatus 
is worked at ordinary temperature from an induction coil. In estimating 


gas through oleic acid at 40°C. | | H. B. 


17. Active Hydrogen. v. Venkatarariaiah: (Nature, 106. pp. 46 
47, Sept. @, 1920.)—When a mixture of 3 vols. of hydrogen with 1 vol. 
of oxygen is exploded by means of a spark in presence of alkaline potassium 
permanganate solution the latter is immediately turned green, presumably 
owing to the formation of an active modification of hydrogen. This 
activated hydrogen converts an alkaline solution of indigo into indigo 
white, ferric chloride into ferrous chloride, potassium nitrate into potas- 
sium nitrite, arsenious acid into arsine, potassium perchlorate into potas- 
sium chloride, etc, Active hydrogen has been observed by various earlier 
investigators [see Abs. 170, 1316 (1917), 1018 (1920)). TN. 


148. Solidification of Metals from the Liquid State. G. H. Desch. 
_ (Inst. of Metals, J. 22. pp. 241-263 ; Disc., 264-276, 1919. Second Report 
to the Beilby Prize Committee. Engineering, 108. pp. 612-615, Nov. 7, 
1919:)—Evidence is given which indicates that surface tension has an 
important share in determining the form of the crystal grains in a solidify- 
ing metal and that such grains have a tendency to assume the shape of 
foam cells. This conclusion, whilst consistent with the hypothesis that 
foam cells are actually formed, is not in any way to be regarded as 


149. Ternary Alloys of Tin-Antimony-Arsenic ; Curved. Crystals, 
J. E. Stead, with notes by L. J. Spencer. (Inst. of Metals, J. 22, 
pp. 127-144; Disc., 145-148, 1019. Engineering, 108. pp. 663-667, 
Nov. 14, 1919.)—Discusses first of all the two binary systems, tin- 
antimony and tin-arsenic, and shows that in the former system the 
alloys containing over 7:5 % Sb contain cuboidal crystals of the 

compound SnSb. On re-melting this compound it is decomposed, and 
on slowly cooling the molten metal the crystals no appear as 
cubes, but as short plates containing intercrystalline eutectic. The 
crystals first formed contain more Sb than represented by SnaSb, and 
on theif surface SnSb crystallises. In the case of the SnAs system, 
SngAsz compound. orf. 
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* 
solidification of the metal from nuclei, surface tension competing with 
the directive force of crystalline cohesion in determining the grain 
boundaries. C. O. B. 
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In the case of alloys containing tin, antimony, and arsenic, crystals 
are found in a matrix, in the form of incompleted spherical shells with 
small or large radii, according to the rate of solidification. 

found that whilst it requires 2-5 % As in the presence of 25 % 
Sb to produce slightly curved crystals, when the antimony is reduced 
to 


b= ahi tage of As as small as 0-5 yields the curved ts. 
presence of curved is 
„% C. O. B. 


150. Removal of Internal Stresses in Brass by Low-Temperature Anneal- 
H. Moore and 8. Beckinsale. (Inst. of Metals, J. 23. pp. 225- 
5; Disc., 236-245, 1920, Engineering, 109. pp. 393-395, March 19, 

1920.—Abstract.)—It has been found possible to remove internal stresses 

in the case of 70: 30 brass, which were induced by cold working, by anneal- 
ing within certain limits of temperature without any important reduction 
of hardness resulting. The results are given of the determination of the 
minimum temperature at which the stress can be completely removed 
and the effect on the Brinell hardness. The time of annealing is found 
to be an important factor. The evidence obtained indicates that a cold- 
worked brass article in which internal stress is present involving risk 
of cracking sooner. or later, will invariably crack in a short time when 
acted upon by mercurous nitrate solution of suitable strength, and speci- 
mens free from internal stress do not crack after being submitted to the 
action of this solution. The minimum times in which internal stress 

was completely removed were found to be as follows: At 200°C., 96 

hours; 225°, 48 hours; 250°,.5 hours; 275°, 1 hour; 300°, 20 minutes; 

325°, 5 minutes. It was also found that the harder the brass, the lower 
the tempetature and the shorter the time of annealing required to cause 

a reduction of hardness. With an initial hardness of 90 and 120 no 

reduction in ‘hardness occurred by annealing up to 300°C.; with an 

initial hardness of 165, no important reduction occurred ou annealing 
at temperatures up to 250°, and with an initial hardness of 200, a reduction 
in hardness occurred at 2507 and complete softening at 300° in 5 minutes. 

In the case of 70: 30 brass, cold-worked to the max. hardness (200), some 

reduction in hardness takes place at temperatures and times which are 

insufficient to remove internal stress completely. This degree of hardness 
is rarely obtained in brass articles and is probably never necessary. Even 
in brass of this hardness, internal stress may be completely removed by 
treatment involving only a moderate reduction of hardness. Brass, 
cold-worked to a hardness of 165 may be annealed for 1 hour at 275° in 
order completely to remove internal stress without appreciable loss of 
hardness. Internal stress is not, removed, and does not appear to be 
appreciably reduced by annealing at 100° for many weeks. C. O. B. 


151. Influence of Cold-Rolling on the Physical Properties of Copper. 
F. Johnson. (Inst. of Metals, J. 23. pp. 443-473 ; Disc., 474-498, 1920. 
Engineering, 110. pp. 267-262, Aug. 20, 1920. Abstract.)—Gives details 
of the cold-rolling of a sample of wire-bar copper which had been hot- 
rolled to a 2-in. square-section billet. The composition of the billet was: 
Cu, 99-94; Oxyau; 0-06. The billet was cut into 10-in. lengths which 
were cold-rolled into strips 1-5 in. thick by 2-167 in. wide. The strips 
were annealed at 850°, then pickled and dried. The strips were then 
cold-rolled to thicknesses varying from 1-231 in. Gown ae eae 
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the effect of different degrees of reduction in thickness on the physical 
properties, tensile strength; elongation; hardness, latetal spread; specific. 
gravity, microstructure, etc., was ascertained. The results obtained show 


deformation.“ Corresponding with these critical ranges there occur ranges 
constant width of strip. t available evidence indicates that. 
and the elastic limit increases. When the rolled strips are sectioned 
laterally, the hardness deformation curves of the sections indicate a 
substantial decrease of hardness over ranges corresponding to the above - 
mentioned critical ranges. These results are reviewed in connection 
with the two theories which have been advanced to explain the existence 
of these critical ranges in cold-rolled metals, namely, the allotropic and 
the recrystallisation theories, and the suggestion is made that the critical 
ranges of deformation are due eee 
planes of slip, whilst increases in hardness and tenacity are due to 
he | C. O. B. 

152 Distribution of — — J. H. 
Whiteley. (Iron and Steel Inst., J. 101. pp. 359-882; Disc., 383-387, 
1920.)—In a series of hypo-eutectoid steels, containing from 0 006 to 
0-12 % phosphorus heated to and maintained at temperatures between 
Ac, and Acs, part of the phosphorus contained in the y iron was found to 
diffuse into the adjacent ferrite owing to the fact that under these con- 
ditions the P is more soluble in the latter than in the former, due to the 
presence of dissolved carbide in y iron. Phosphorus diffuses extremely 
slowly in ferrite below 650°; above this temperature the velocity gradu- 
ally increases, and above 800° it is quite rapid, a diffusion which requires 
four hours at 740° being completed in 15 minutes at 830%. The velocity 
of diffusion of phosphorus in y iron also increases with the temperature 
in a similar manner, but it is never so high as that at which carbon diffuses. 
At or near Ac, the rate of diffusion suddenly diminishes. A cellular 
structure is produced by slowly heating steels through the critical range, 
and this appears to be due to the diffusion of phosphorus in the y iron. 
The lowest temperature at which this structure is formed depends on the 
carbon content of the steel; with 0-18 % C. it occurs at 820°, and with 
0-06 % C. at 870°. Owing to the fairly rapid rate at which phosphorus 
diffuses in > iron above 820°, it is possible by heating sections of steel 
plates at a temperature just below Acg to remove completely the excess 
of P céntained in the micro-ghost lines included in the areas occupied 
by the y iron. This treatment does not entirely remove the lines, for, 
although not so pronounced as formerly; they can still be detected by 
etching, even in samples containing less than 0,02 % P. From this it 


153. Cracking. w. H. Hatheld and G. 1. Thirkelt; 
of Metals, J. 22. pp. 67-91; Disc., 92-126, 1919. Engineering, 108. 
pp. 456-460, Oct. 3, the results. of investi 
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work, except at certain stages where, over a certain range, they remain | 
constant. These may most conveniently be called critical ranges of 4 


SCIENCE Ans. 
out on à brass flower bowl! which had 


structure —— — — 
structure was ‘found, while towards the top the structure was typical of 
heavily worked metal. The cracks were found to occur mainly between | 
the crystals, but some of them appear to run through the crystals. The 
Brinell hardness varied from 128 in the upper portion to 62 in the base. 
Aunealing at 550° Cz for one hour was found to render the metal soft 
and ductile and caused complete recrystallisation with larger grain-size 
than the original. Experiments carried out on the spinning of brass and 
nitkel-silver cups are described and the stresses induced are caloulated. 
Immersion in an acidified solution of mercurous nitrate was used to detect 
overworked material, this immersion causing the overworked material to 
crack. The internal stresses induced by spinning are given and also the 

for the worked material after annealing at 100°, 250°, and 450° C. for 
hours: These results show that the stresses themselves may approach 

tes them. 
the theory of Rosenhain and Archbutt is considered to be unsatisfactory 
in View of the new facts, and the authors suggest that season cracking 
is due to the fact that stresses have been put upon the material, at any 
rate locally, of such a high order that the normal breaking - down point 


184. The Constitution, Hardening, and Tempering of High Spasd Steel, 
K. Honda and T. Murakami. {iron and Steel Inst., J. 101. pp. 647 


687, 1920 Abstract from 3nd Report of the Iron and Steel Research 
Inst. of Japan. Téhoku Univ. Sci. Reports, 9. pp. 143-168, April, 1920.) 
The results of a research are given which had as its object the ascertain - 
ment ot the form in which chromium and tungsten exist in the normal 
condition of high-speed steel, the change of these constituents during heat- 
ing and cooling, and the effect of these constituents upon hardening and 
tempering. It is shown that in an annealed state a steel containing 
5 % Cr, 18 W, and 0-6 carbon consists of iron-dissolving tungstide, free 
r If the steel 
be heated above Acl, the carbides dissolve in austenite: and undergo 
the following changes: Cr. C= + Cr and WC + + 4Fe 
The higher the temperature, the more these changes 
proceed from left to right, but in the normal cooling from a high tempera- 
ture the reverse change takes place slightly and therefore at room tempera- 
solution; that is, a hardened steel. 

| Jowering: the tranafoemations during, 
cooling from a sufficiently high temperature. The self-hardening of these 
steels being intimately related to the lowering, it follows that the larger 
the lowering the more the transformation is suppressed. During heating, 
a hardened steel intreases its magnetisa tion by the separation of the 
carbides from the solid solution, that is, by tempering, and the degree of 
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curves. The tempering ot a hardened high-speed steel takes’ place in two 
steps, at about 400° and 700° respectively. The self-hardening and résis- 
tance to, tempering principally depend on the quantity of digsolved CrgC2 
in iron cohtaining chromium and tungstide ; hence these increase with 
the contents of Cr and C conjointly. The max. temperature reached and 
the rate of cooling also have effect. Tungsten diminishes the max. temper- 
ature at which, during cooling, the self-hatdening property of the steel 


Rhead. Inst. of 367-376: Disc., 377-380, 19 
Engineering, 109. pp. 19, 1920, Abstract. \—Deals w 
the results of experiments carried out to determine the effect of the 
cast. Under suitable conditions copper thus treated will cast soun 
although the same copper deoxidised by means of carbon will not produ 
sound castings. The copper treated with hydrogen is liable to pipe 
unless a comparatively large amount of arsenic is present, Solid copper 


1 
186. Model Constitution. W. 
Rosenhain. t. of Metals, J. 23. pp. 247-254; Disc., 288-350, 1920. 
Engineering. 109. pp. 527-529, April 16, 1920. he models previously 
used have the great disadvantage that only one surface or group of sur- 
faces can be seen at one time, and it is difficult to grasp the inter-relation. 
of the various changes which the alloys undergo, In the author's models 
successive sections of the whole model are drawn or painted on suitably 
spaced sheets of glass or celluloid, and these successive sections as seen 
es | 
Unfortunately the transparency of a series of sheets of glass is not 
very great, and only a dim vista of the structure as a whole can be obtained. 
ig V7 
167. The Electron Affimity of the Sulphur Atom. Born and 
beth] Bormann. (Zeits. f. Physik, I. 3. pp. 250-255, 1920.)—Calcula- 
tions are made on the zinc-sulphide crystal lattice and on the constituents 
similar to the calculations respecting the halogen atoms [Abs. 528 (1920)), 
in order to decide whether the sulphur atom is able to take up two elec- 


= Cl 119, Br 84, 1 77, 8 60 sulphur has, hence, an 
pgs’ Aon Od electrons, but it is smaller than the affinities of the halogens 
; this would agree with Kossel’s view on the electrochemical 
VOL, 


a ee These fine of tungstide 
are readily coloured’ brown to black by immersing the specimen in cold 

| 


character ot the elements... The E to a sulphur potential 
o 18 volts. In the by the fonisation of into 


ony B+ Sas _the conclusion is deduced that the halogen hydrides 
HCl, te., should have the same constitution as the halide salts, which 
seems to be fatal to the theory. But HCl, etc., are volatile; NaCl, etc., 
have very, low vapour pressures ; in the solid acids the molecules, are 
the bricks, in the salts the ens 


168. A. Reis. (Zeits, f. 
1. 4. pp. 299-308, 1920.) — We know the melting - points of 

solid HC Hr, PHL but very little more. The densities are estimated 
at 1:4, 2 8, 8:2, the heats of sublimation at 3· 6, 4:7, 5.cals..per mol. 
these figures, the author calculates the crystal lattices of the 

ides on the lines of Born [compare preceding Abstract] and 
Fajans. It is found that the relation between energy of ionisation and 
ular volume of the hydrides does not follow Born’s analogy of 

the alkali halides. ‘Similarly. the high energy value of the ionisation 
and the low heat of sublimation of the three acids (HF is left out of 
the consideration) suggests that the lattice structure of the solid acids 
must be molecular, not ionic; in molecular lattices the constituent 
lattice groups of atoms are all equal, in ionic and atomic lattices the 
groves of atoms are not equal to the author [ibid., pp. 
220). From the lattice structure of solid HCl, etc., it follows 
further that the structure of the Meee jons must be N 

H. B. 


1850. Thermo-Chemistry of Ionisation of Vapours of Certain Compounds. 

P. D. Foote and F. L. Mohler. (Washington Acad. Sci., J. 10, . 435—- 
tal, Sept. 1030) if a compound in the state of vapour ionises 
tion, it is sometimes possible to compute from chemical ani 1 
data the value of the ionisation potential. As an example, the method 
of calculating the amount of work necessary to ionise I gm. -molecule 
of sodium chloride is given, the only unknown term being the heat of 
sublimation: The case of halides of metals of the second group is also 
considered’; in this case the heats of sublimation may be calculated 
from the vapour pressures. The value thus calculated for the ionisation 
potential of hydrogen chloride is in good agreement with that observed 
by the authors, while that for hydrogen sulphide corresponds with 
and Bormann’s calculation [Abs. 157+(1921)}. The values calcula 
for hydrogen bromide and iodide are ‘also given. 


160. Constituents formed of dat 
Copper in the Solid State. H. Weiss. (Comptes Rendus, 171. 2 108 
111, July 12, 1920.) Contains the results of the microscopical examina- 
tion of the products ſormed by the interpenetration of copper and zinc 
at temperatures below 419°. In order to obtain good contact, samples 
of copper or brass were immerséd in molten zinc and rapidly cooled or 
else a cylinder ‘of zinc was forced into a hole in ‘a cylinder of copper. 
Both methods are found to give similar results, although the first’ 
method has the disadvantage of causing the formation of a thin layer 
of brass between the copper and zinc. After heating for 2 days at 400°, 
the following constituents were detected: pure zinc or its solid solution 
VOL. XXiv.—a.—1921, 
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»; the constituent 6 0*2 mm. thick the ‘constituent 7 about 1 
thick; a very thin zone of constitaent §; and lastly copper or its 
solution a. By increasing the duration of heating to 10 days the 
ness of the andy zones are found to increase to and 1-5 


161. Cop er · Nichel· Ziuc Aloys. IL. Guillet. (Rev. de. . 
pp. 484-493, July, 1920. Comptes Rendus, 171, pp. 172-173, July 
1920.)——Refers to work published in 1913 relating 
containing Cu 56, Ni 2, Zn 43, and Cu 60, Ni 5,.Zn 45, and gives 
of recent experimental work carried out with a view of. ascertaining 
effect of lowering the Cu content below 50 and increasing the Ni content. 
_ The alloys examined contained from 50 to 25 Cu, 4 to 26 Ni, the balance, 
about 48 9%, being Zn. The colour of the alloys varied from pale yellow 
to silver-white. The results of hot forging and rolling tests are given, 
and it is shown that there is a distinct relationship between the tempera- 
tures of forging and the transformation temperatures. The results of 
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containing 46 Cu, 10 Ni. The effect of replacing Zn by Pb in the alloy 

containing Cu 45, Ni 10 is shown to be negligible on the mechanical 

ties of the rolled material, provided the Pb does not exceed 2-3.%. © 
Curves are given showing the variation of resistance to shock, and of 

hagdness, with rising temperature. The results obtained confirm those 

previously obtained, and indicate that Ni plays a part in brasses as im- 

portant as the part it plays in steel. [See Abs. 1845 (1920), C. O. B. 


162. Diffusion. of Solid. Copper. d Liquid Aluminium. R. 3. 
Anderson. (Chem, and Met. Eng. 23. pp. 575-577, Sept. 22, 1020) 
Describes laboratory experiments in Which copper rods were dipped in 
molten, Al under definite conditions and the resulting alloys analysed. 
at relatively low temperatures, and that the rate of solubility and diffusion 
increases rapidly with rising temperatures. Small pieces of copper go 
into solution fairly rapidly at 700 C. and very rapidly at 900° C., indi- 
cating that the commercial method of manufacturing Al-Cu alloys by 


[See Abs. 19 (101%%æ æñVNu C. O. B. 
; Suggested Method for Determining the Comparative Eff 


Stat. Eng. 33. P 636, 29, 1920. 


#longation, R.A. = percentage reductior in area. % F. C. T. 


164. Studies of the Macrostructure of Cast Steel. F. G. Allison and 
W. M. Rock. (Chem, and Met. Eng: 23, pp. 1 1920.) 


: ‘a 
mechanical tests on 15 alloys as cast and as rolled are given, and it is found 
that it is possible to obtain alloys breaking at 60 kg./mm.? with 18 % 
elongation, or breaking at 50 kg./mm.? with 45 % elongation., From the 


70 ABSTRACTS. > 
The: method ot development of: the macrostructure: used is that due to 
Humfrey:.. 


Hot - cast steel shows a marked dendritic structure in which 


the dendlrites may appear in areas with parallel arrangement. 
With a low, casting temperature’ definite dendrites’ are less obvious. 
Annealing for 5 hours at 1000 C. does not produce any marked alteration 
in the macrostructure. The use of the cerium-lanthanum Cela 
killing agent to theibxtent.df O- 18 0% doesnot ‘confer any obvious 
benefit.! Structutes are! Shown in which isolated areas of ‘a’ dendritic 
stricture occur in field almost devoid of obvious dendrites)’ At thé 
surface the structure may ofteti be équiaxed, after which dendrites appear 
growing towards the centre, It is considered that the macrostructure 


of cast steel cannot be accounted for on the supposftion that phosphorus 


168. and“ of Heat Now Magnetic 


Flame:; A and Rust-Resisting Sf. ‘Ci M. Johnson. (Chem. and 


Met, Eng 28 p. 868, Sept! 22, 1920; Abstract of paper read before the 
An. Soc “for Steel Treating “Analysis not ‘giver. Carbon, 0.50.4 90. 


New steel Hig 1 rr 36058 
Monet metall. h¼ 18 soluble 
High-Chromium Si steel...’ soluble 0. 838 ot 
38 % Ni steel soluble 190.0 


1205 


4.02 | — 
Hated mid, at 2400" F. || '120,000 "| 3% „ Bho, 


Oil-quenched from 2000° F. 1 ait. 11,000 60 200 


The metal can be “forged, rolled, or sheared in thicknesses 0-1-1 in. 
ond is machinable. It offers a max. resistance to prolonged ee ub 
to 2000 F., 


gen. G. Ri Brophy and S. B. 
Leiter, (Chem. and Met. Eng 23. p. 568, — 
VOL. xxIv.—a —1921. 


V.. 
19. 


| trolling factors. Mn, and, if 

present, such elements as Ni and ‘Cr, play an important part. F. C. T. 

solid solution, Britiell 160. “Tempering for several days results in precipi- 

tation and spherwidalisation of à second bonstitüent. It id quite non- 

magmetio BU, The following table offers a comparison with 

other materials of corrosion ptoperties, thé figures representing loss in 

gm. per in. in 24 hours: 

| 
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Am. Soc for Steel Treating The peatlitic 
due to carbon and nitrogen are indistinguishable when etched 
— — ‘Stead’s reagent has little effect on the former, 
but blachens nitride. Steel case-hardened) in cyanide contains much 


iuſſuence on the properties of steel so: treated. 4 0˙04 9% carbon steel 
immersed 4 hours in cyanide will have 38 9% carbon on the surface, 
and when quenched resist a file. The Brineil hardness will be only 207. 
Even after subsequent annealing: the cyanided bar is hard to files If 
167. Coppor- Cobalt- L. Guillet.. (Rev. Met, 17 
Pp. 494-500, July, 1920:)Gives: reproductions’ of the diugrams af the 
series; Cu- Ni Cu- Co, Ni-Zn and CoZn; For the experimental 
work described, three series of alloys were made, containing 70, 60, and 
being Zn. | Photomicrographs of these alloys are given, and photomacro- 
show that the presence of Co has a great influence on the grain 
rendering this much finer: Results of mechanical tests on the 
7 ‘put in the case of 
— — show increases in ultimate strength and in 
Aongation with increased Go! content. The temperatures of trans- 
‘formation are also given, and it is conctuded that although to a limited 
extent the effect of Co on brasses is similar to that of Ni, the results 


Dr C. O. B. 
ies. Estimating. I Means of cing Point Cure 
W. F. White, (J. 24. pp. 20, The 


itions under which Hüttner and Tammagn 
estimating proportion of impurity in a substance by examination 

of the behaviour of the temperature during crystallisation [Abs. 1306 

also discussed. aq. 4. 

The reavlts ot the experiments made show that freezi 

Ae be more accurately determined by immersion of, the ther- 


in addition, the form of the freezing point cuore i 
indication is obtained amount of impurity; independently of any 
98 to. tbe. the Rare 
and even of the absolute accuracy of the thermometer employed. If 


lende itself well to.use, with, small test samples... complica- 
tions, usually almost negligible, arising from specific, heat, uneven 
and ler and experimental sande 

5169. “Rate, of ,Dissalution.of Metallic Copben an Ammonia. . i. 
E. Yamasaki. Univ, Sci., Jude. 

VOL. XXIV. 107 


saved and certain serious chances of error are avoided. Smaliness, of 

serves advantageously, to. replace stirring of the substance, besides 
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1920.) Investigation of the rate of dissolution oi copper in ammonium 
hydroxide solution the metal being rotated vigorously in the solution 


. complex disturbance, owing to accumulation of cuprammonium hydroxide 


approximately 

stirring. The temperature coefficient of the reaction is 1-15 per 10, 
this low value being due to the heterogeneity of the reaction. The 
influence of variation of other experimental conditions and of addition 
of various compounds was also investigated. Owing to the industrial 
value of cuprammonium hydroxide in the manufacture of artificial silk, 


from the pressure isotherms obtained for isopentane by Young (aoe) 
and for carbon dioxide and ethylene by Amagat (1893). T. H. P. 


1. 1. pp. 45-48, 1920.) — From the author's formule for the 
ce energy of binary salts, Fajans [Abs. 272 and 644 (1920)) had 
calculated the heat of hydration of the ions, by which he understands 
the work (W) to be done to despatch the ions from the aqueous solution of 
‘a salt into the vacuum. The deductions involve several uncertain 
assumptions, especially as to Ostwald's calculations of the heat of 
solution of the hydrogen ions in arriving at the absolute potential. 
Vet the main idea seems to be correct. Fajans has pointed out that 
the heat of hydration increases as the ionic volume decreases, and has 
explained this part ‘by an ‘electrostatic interpretation of the process of 
tion. The author works out Nernst’s suggestion that the electric 
action between the ions is the smaller, the higher the dielectric 
constant of the medium, assuming the water to form a continuous medium 
electrically polarisable. For an ion of valency 2 and radius 7; he then 
r in kg. cals.; the W would always be positive, 
7 to the early values of Fajans for the halogen ions and also to 
Haber [Abs. 497 (1920)]. Comparing the 7; thus deduced with the 
atomic radii 7, the author finds regularities which—if not accidental, 
as he thinks quite possible—would signify that a positive ion is produced 
When the dtitermost Glectrons' are torn’ off the atom ; the onic ‘Volume 
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22 
and a steady current of purified air passed through the latter shows 
that two independent chemical reactions take place in the liquid: 
electrolytic dissolution of the copper, and the autocatalytic reaction 
of cuprammonium compound in solution. The velocity of the former 
| reaction. is proportional to the square root of the concentration of the 
| oygen in the solution, and ‘the velocity of the latter to that of 
. the cuprammonium compound; the total velocity of the reactions of the 
system is, however, independent of the concentration of free ammonia 
and the nature of the anions. As the concentration of free cupric and 
hydroxyl ions increases, the velocity of the reaction is subject to a 
| centration of the complex hydroxide, but attains a max. value at a 
certain concentration of this hydroxide, which is practically proportional 
. to the concentration of free ammonia. The velocity of the reaction is 
4 170. Problem of the Equation of State. G. Dieterici. (Ann. d. 


would hence be smaller than the atomic volume. A negative ion would 
de produced by the reception of electrons into the atom, and the 
ionic volume would then be larger than that of the atom. But the W 

172. Alan — — A. Heydweitier, 
(Teits. f. Physik, I. 4. pp. 393-394; 1920.) —Referring to Born and Lande 
[Abs. 1029 (1920)}, the author adds to their tables of ionic radii values 
from his determinations: of ionic refraction [Abs. 1752 (1913)}. There 


B. 


173. ef Sublimation and of: 
K. Fajans. 1. Physik, I. I. pp 101-118, 1620, 


of combustion corresponding to CH.: 2 + 22 — y + 1588 
cals. It is shown that the x value of the i t 
_ when other elements (not H) are attached to C. Similarly the value: 
2 — 99 + 8 cals. is deduced.’ In the solid diamond the / valze 
of the C—C link need not be the same as the y of aliphatic compounds. 
To burn diamond we have first to convert the solid carbon into monatomic 
vapour (heat of sublimation of diamond 25), and then to burn this 
vapour to CO: (); the heat of combustion of diamond is 94.4; hence 
4 — By’ = 04-4 cals., and y’ — y = 2.4 4 cals.; in other words, the energy 


HT 


lower value 140 cals. This, however, involves a relation between 
brightness and temperature, which Lummer himself questions. But 
if 2y% 287 cals., and y=: 143 cals then 2 381 cAls.,.v» being known 
to be 74-44! 2-8 cals. (Franck and others), * should be 118 cals. This 
5 == 143..calsi, must not be confounded with the heat dissociation of the 
carbon molecule Cy; it refers’ to the ‘inking C+-C; CC would 
de associated with the development of (2% — 20) cals. ar 
VOL. XxXIV.—a.—1921. ~2-—7 


author is himself doubtful. Contrary to Landé, both the lithium and the . 
iodine ions would appear to be closely packed in the crystal, which 

would account for the exceptionally small volume change observed both 
hydrocarbon like ethane CH, is burned, the C—H linking has to be 

dissolved, which requires æ cals., as well as the CC linking ( cals.) ; 
HzO (v cals. per H atom) and CO, ( cals. per C atom) are formed, N 
and the combustion yields 370-9 cals. Hence — 06 + 60 2z 
==! 370-9 cals. The combustion of propane CsH, yields 526-7 cals., 

and by subtracting the former value from the latter we find the heat 
9 ve the linking C— C is very nearly the same for 
diamond as for aliphatic compounds. It becomes all the more important 

to determine the heat of sublimation of diamond exactly. From the . 
energy difference between a solid and its vapour and the considerations 
of atomic heat and thermal expansion, Griineisen has deduced the value | 
274 cals. From Lummer's experiments on the temperature of the carbon | 
are constant and independent of the current intensity at normal pressure, | 
but increasing as the pressure rises from 0-1 to 22 atmos.—the author 

finds: the sublimation heat of carbon to be 282-5 cals. at 4200° abs. 

In: both these deductions it is assumed that the carbon vapour is 
monatomic; and Lummer’s curves are not vapour-pressure curves in 

the strict sense. Moreover, Nernst’s heat theorem gives the much 
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i (3y + 43) cals. In graphite each carbon atom is not equally linked 
with ¢sothers as in diamond (Debye and Scherrer) but only with 3 in 
the same plane and with a fourth in another plane; here 7 te 
heats of combustion of diamond and graphite being practically the same. 
Amorphous carbon differs, according to Debye and Scherrer, from 
graphite only in having molecules of a smaller number of atoms, not 
more than 80 possibly. If that were so, thé heat of combustion of 
amorphous: carbon should exceed that of graphite by 40 cals, whilst the 
only structural elements, and do not really form the particles of powdered 
carbon; the linkage between a marginal atom and only 2 or 1 internal 
vy dev io eat «i og 169° 
174. Annealing of Electrolytic! Iron. ‘Js Gousnot: Randes 
171. pp. 170-171, July 19, 1920.) Electrolytic iron has to be heated to 
higher temperatures and for longer periods than is assumed for it to lose 
ita hardness:) The author tested small plates, 3 chm Square stamped ont 
ot a sheet of electrolytic iron 6 mm. thick. originally of Brinell hardness 164. 
Tbe plates were heated up to 660, 780, 850 950, 10507; after ten minutes 
the hardness was 161, 155) 135, 103; 88; after 1 hour 169, 181, 10¼ 88, 83. 
‘Micrographic-examination showed ‘twinning in the iron, which is ascribed 


pp. 533-838, july and pp. 665-667)! July 28, 1020. — 
110. pp. 420-430, Oct. 1, 1020. Abstract) —-Hy means of a special 
disintegrator (not described), the colloid: mill, particles oi O- Ol mm. 
and less can be obtained which in the presence of protective colloids 
“yield colloidal solutions or emulsions of high stability. A machine. of 
this type made by Emil Passburg, Berlin, tothe f B. Bloch, 


is in use in Hamburg ; mention is made of German Patent No. 289,026 
n 1916, granted to G. Hanning. Various applications of the colloid 


ol the naphtha by milling the sludge with water for 5 minutes; the 
separated ( to 8 per cent. of sludge, but could 
de distilled. Coal and lignite are converted into a Diesel-engine 
fuel by mixing 30 parts with 70 of tar oil or other ail in the mill for 
several hours; a syrupy liquid is obtained to which finally water may 
de added: vater is best avoided in the first instance, whilst other salutions 


by rough grinding, 
B. 
176. Sulphide on the Hydrogen 
by Palladium. II. E. B. Maxted. (chem. Soc. J, Trans. 117. 
pp. 1280-1288, Oct., 1920. shown 1% (1920)), that the 


to iron hydride and which still existed at 750°; only: disappearing at 

Vv 
mill are described, and its possibilities are outlimed. From natural oil 

. sludges, Which cannot be distilled, from Baku the author recovered: most 

: Hz, the author investigates the quantitative relations of these reactions. 

7 As the HS increases, the occlusive power of the Pd for hydrogen diminishes ; 


Pd,S apparently formed is dissociated; palladium itself acting as catalyst 

of Hydrogen Provide 
(Kgl. Danske - Videnskabernes I. pp. 1-18, 1920 


and 8. Weidel expose solutions of the ferro-cyanides in various concentra- 
tions, to rays from a quartz mercury lamp passed through lighit- filters, 
for various periods (up to 18 minutes) with the solutions then with H,O, 
and determine the decomposition after 30 minutes or shorter intervals. 
The rate of G@ecompositién increases slowly at first to a constant maximum 
and can be calculated when the rate of formation of the catalyst and 
the rate of its action on HO; in the dark are known: It is noted that 
the complet chemical 
178. Conduchioity “of “Solid atid’ Fused Salts Attivity-Co- 
‘fficients of Tons-in Solid Salts. J. OC. Ghosh. (Chem: Soc. J., Trans. 117. 
pp. 823-830, July, 1920.) The author ‘Calculates’ from first-principles 
formula for the electrical “conduttivity of a sofid” salt at different 
temperatures, ‘which’ involves the ‘ielting-point and one unknown 
constant: it is ‘therefore possible to test this formula against the 
temperature eoefeients of a series of ‘salts, as determined experimentally. 
“This has been dome for NaCl,’ KCl, Agel, AgBr, HCl, HBr, HI, and a 
remarkable agreement is found betwéeh the observed and calculated 
values. 
‘Calculated to be 51-2 and 60-9 for the two alkali chlorides, 25-6 and 
24-8 for the two silver salts, 29°76, 21 , and 18. 7 for the three thallous 
‘salts. a, at temperatures within about 10 
‘Of the melting-point, äre of the order of 80 2%, falling to the order 
10% at temperatures 1 100 de below the melting- point. The author's 
results are in harmony with the view, already expressed by Lorenz and 
‘by ‘Arndt, that in a fused’ salt all the ions are free, the variations of 
T. M L. 
179. The of Chomitat * Polanyi. 
(Zeits f. Physik, I. 4. pp. 387-344, 19020 Even for the simplest reactions 
a velocity law has not yet been formulated compatible with the general 
reaction isochor. The present author now attempts to find such 
conceptions as to the nature of chemical transformation as Will allow 
Of the “deduction of kinetic laws that are thermodynamically 
‘As a preliminary to the general question he now investigates whether 
‘is ‘permissible to accept the’imechanical laws as ‘holding good for chemical 
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the primary, almost instantaneous; absorption is, beyond a critical value 3 
e 28. followed by a secondary period of absotption; during which the 3 
ferri-cyanide act as optical sensitisers in the decomposition of hydrogen 
peroxide. The decomposition continues after a brief insulation in the 
dark, a catalyst of great stability being formed; which seems to be colloidal 
(Weigert and Amann). The solution becomes alkaline by the insulation 
and, according to Henri and Wurmser, the decomposition of H. O, is 3 


processes, and concludes from two independent lines of argument that 
this is not the case. This result signifies not only that the application 
of the quantum hypothesis to chemical processes cannot be combined 
with mechanical interpretation, but that quanta assumptions of any 
kind are invalid. Section I deals with the application of the quantum 
incompatible with mechanics, but Ehrenfest [see Abs. 759 (1920)) has 
shown this only to be true when the Ergoden hypothesis is also 


180. Tie Penetration of. Iron by Hydrogen. T. S. Fuller. (Gen. El. 
Rev., 23. pp. 702-71 l, Aug., 1920.) — The absorption of hydrogen by 

embrittlement of the metal. An investigation of the phenomenon is 
made by the use of seamless iron tubes, 12 in. long, }} in. outside 
ee eee. The tubes were sealed at the top 
bes, one arm of which was of 2 cm.’ capacity, calibrated and closed 
| at the top, while the second arm was left open. The apparatus was 
completely filled with mercury and a number of these were placed 
vertically in a water-bath to enable them to be heated to any desired 


ture of 20°C., a volume of 2 cm. hydrogen was collected after. 48 hours. 
Temperature has a marked influence on the rate. With a current of 
0-2 amp., a unit made kathode in 1 % sulphuric acid gives 2 m. hydrogen 
in 48 hours at 20° C. and in 3: 5 hours at 90 C. The penetration velocity 


water are about equal and are one - twelfth to one-fifteenth of the value 
with units electrolysed in 1 % sulphuric acid. N 
5 In presence of water or steam without electrolysis at temperatures 
from 507 to 1007 C. the hydrogen penetrates the metal at a rate 
directly on the temperature. In these cases the oxide, 

which is one of the products of the reaction, forms a coating of increasing 
ickness on the metal and finally protects the iron from further action. 
results obtained for nickel steel are the same as for iron. Copper 
o 30°C The passage of 


VOL. 


The author therefore investigates. whether by modification of the 
Ergoden hypothesis it is possible to reconcile the quantum hypothesis 
with mechanics; and finds in certain processes, such as those of chemical 
transformation and change in state of aggregation, that the quantum 
: hypothesis is in direct conflict with mechanical ideas.. 
Velocity of Dissociation f Bromine Section 2 contains an account 
7 of the velocity of dissociation of bromine: The observed velocity is 
: found to be 300,000 times greater than that calculated on the basis of 
a statistical mechanics, and gives effectual support to the conception of 
the non-mechanical nature of the process. H. H. Ho. 
) temperature. The iron tubes were surrounded by different solutions con- 
tained in wider surrounding vessels and in some cases connected to an 
electrical circuit so that the iron tubes acted as kathodes during electrolysis 
of the solution with Pt anodes. The rate of hydrogen penetration was : 
measured under different conditions. The amount of penetration is as high 
when exposed to 1 % sulphuric acid without current as with units electro- 
as kathode in a similar solution. the at | 
increases Wi successive electrolysis, Lhe e or m 
heating is to restore the original resistance of the iron to the passage of ; 
; hydrogen, The velocities of penetration for units electrolysed in 1% 
. solutions of potassium sulphate and of sodium hydroxide and in tap- 
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hydrogen through iron is apparently facilitated by the presence oi a 
coating of tin and retarded by one of zinc or copper: The presence of 
1% potassium dichromate in 1% sulphuric acid either with or 
without electrolysis 
iron for at least 96 hours. 
ri The results are explained by the formation of atomic hydrogen ‘which 
is either liberated by the current or by the reaction between metal and 
solution. While penetrating the iron, gaseous or molecular hydrogen 
force the gas through the metal is built up. | 
J. 

181. A ffinity of ul, Acidity 
Aluminic Acid. J. Heyrovsky. (Chem. Soc: J., Trans. 117, pp. 1013 
1034, Sept., 1920.) — The acidic character of aluminium hydroxide 
(suggested by Slade and others] is confirmed by experiments with 
caustic soda and ammonia. The soda is prepared from sodium 
amalgam and conductivity water, and aluminium is then dissolved in 
the caustic. The conductivity of the solution (experiments at 0° C., 
to prevent decomposition of the aluminate): decreases as the Al: Na 
7 py ter 1; more Al is not dissolved ; on the addition of 

however, the solution takes up an excess of aluminium 
e but the conductivity remains unchanged. Measurements of 
the e. m. f. were also made. The high solubility of the aluminium 
hydrate in ammonia had been stated (by others) to vary with time and 
mode of preparation. Working. at 25° and at 0° with amalgamated Al, 
the authors obtained concordant results; the conductivity increased 
with increasing Al, which: is exceedingly soluble ‘in ammonia; the 
saturated solutions deposited microscopic crystals of aluminium hydroxide, 
while the. conductivity decreased. Thus aluminium hydroxide’ appears 
to be both feebly basic and more strongly acidic. The aluminates seem 
to be additive compounds of the aquo-aluminic acid ann 
[See Abs. 780 (4920). N 

Afinity of Chlorine. P. D. Foote and F. L. Mohler. (Am. Chem. Soc., 
J. 42. pp. 1832-1839, Sept., 1920.) Puriſied hydrochloric acid gas was 
admitted at pressures from 0-15 to 0 · 30 mm. into a Pyrex glass ionisation 
chamber of the electrode type, containing a hot wire of either Pt or Mo, 
with a cylindrical net surrounding it and, at some distance; a second 
concentric cylindrical net and outer cylinder and Pt electrodes. The 
electrons were accelerated between the hot wire and the inner net by a 
potential difference V. A portion of these passed through the net into 
the space between the two nets, which were maintained at the same 
potential and, if of sufficient velocity, produced ionisation. The positive 
ions diffused into the space between the outer net and cylinder, which 
were connected through a galvanometer to a potential of such magnitude 
and sign that no electrons could pass through. The galvanometer showed 
zero deflection as the accelerating voltage was increased until this reached 
the ionisation potential, at which point an ionic current is observed. 
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That the effect is not due to hydrogen is shown by the disappearance of 
the hydrochloric acid. 

tha: Moleculede-Tt conchaded tust the #101 
molecule consists of a N charged H-atom and a negatively 


disrupts this bond. It is assumed that the gain in | 
production of the negative chlorine atom assists in the ionisation of 
HCl and that the collision of an electron 
the HCl molecule results in the immediate production of a positively- 
charged atom of hydrogen and negatively charged atom of Cl. The 
work, necessary, to ionise a gm. molecule of HCl is accordingly given by the 
expression: Juq = In + Qua + Dx + Da — Eq, where Jy is the work 
required to ionise a gm.-atom of H, Quai is the heat of formation of one 
gm.-molecule of HCl from H and Clg, Dy half the heat of dissociation o 
a gm,-molecule of He into monatomic hydrogen, Dei half the heat 
dissociation of a gm.-molecule of Clz into monatomic chlorine, and Eq 
the.améunt of energy to be expended to remove the electron from one 
'gin.vatom of the negative Cl ion and reduce it to a neutral condition. The 
value o Ed is determined from the potential energy of the crystal system 
in the case oi a halogen salt by applying the formula derived by Born, 
which evaluates the work required to convert a gm.-molecule of the crystal 
into free positive and negative ions and by substituting known values 
for the heat of formation of the salt, the latent heat of sublimation of 
the metal, the ionisation potential in kg. cals. of the neutral metal atoms 
per gm. atom, and the heat of dissociation of Cle: The mean value of Eci 
per gm,-atom is computed as 119 kg. cals., corresponding to 5-2 volts. 
ing this and the other known values in the expression for the ionisa- 
tion of HCl, Ind = 812 + 22 + 45 + 56 — 119 = 316 kg. cals /m- mol. 
wt. = 13-7. volts/molecule, a tesult which is in close agreement with 
the experimentally found value. It is noteworthy that the attraction 
between a hydrogen nucleus and a halogen ion is found to be 
PP 


183. Temperature Function of the E. M. F. of Galvanic — 
(Weston Cell). H. v. Steimwehr. (Zeits. i. Physik, 1. 3. pp. 261 
1020). Starting from Helmholtz 's equation U = A(E ~ where 
U. designates the change in the total energy, E the e. mf. 
constant factor FE (u = number of equivalents transformed; F 
lombs per equivalent, » = conversion factor of caloric into electric 


ular 
temperature ; known for sme U 
approximate | 


they differ as to the max. em. f., the two values being 9 (J 

and / 8 (Wolff), and still more as to the dU/dT. Neither ot the 

two formule is exact. 
VOL. XXIV,—a,—1921, 


V. 
19 
3 are applied to the Weston normal cell with CdSO,, 8/8 H,O. For the 6 
temperature coefficients of the e. m. f. we have the formule of Jaeger and 
Wachsmuth, and of Wolff. Both yield approximately the same U; but 
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and taking the variation of the specific heats of the various constituents 
Reichsanstalt, 1919, of Kruisheer 1916, and | Holsboer 1902, etci), the 
author arrives at a new table for the deviation af: the em. f. of the Weston 
cell for different temperatures between 0 and + 30° from the value at 20° 


f the 
ed in the film. The author investigates how far this 


in the Al-cell it is being formed. Indicating 
as in the paper quoted the ends of the crystal by I, 2 and the current 
direction by the sequence of these figures, tg, would be the current in- 
tensity ‘for the case when Al is the kathode, and iig the intensity for Al 
anode. In the experiments with crystals the unipolarity U was found to be 
U = (ig; 112%. and the product UV to be a constant (V being the 
potential), Experimenting with two Al electrodes in sulphuric acid, 
and a platinum foil, between the two plane Al-foils, the 
author entirely confirms the formula for U. The constancy of the second 
relation only becomes apparent when high potentials, above 30 volts, 
are applied. But the experiments had to be made on different days, 


4 
: 
: 


: found that the potential of the metal becomes so strongly positive that 

the tension necessary for the separation of oxygen is reached already with 
very low current-densities. The change of the potential in the noble 


And an empirical formula for E. The Jaeger formula would appear to 3 
2 be the more correct for temperatures up to 16°, the Wolff formula for 1 
184s: Activity’: of Carbon Monoxide. Auerbach. 
| (Zeits:; Elektrochem: 25. pp. 82-84, March I. 1919. With respect to 

Hofmann {see Abs. 635 (1920) ], the author points out that the em. f. which 4 

Hofmann calculates for the gas cell O,/CO cannot directly be compared 2 

to the energy of the reaction 00 + O, = NO, because in the alkaline 7 

cells of Hofmann the CO is oxidised to alkali carbonate and not to CO,. 4 

The em. f. realised is hence much smaller. H. B. * 

7 185. Polarity of the Aluminium Cell. F. Streintz. (Phys. Zeits. 

21. pp. 477-480, Sept. 15, 1020) When diluted sulphuric acid is 4 

ö electrolysed with an anode of aluminium, the anode becomes coated * 

with a grey film, and the polarisation observed seems to be partly K 

galvanic and partly dielectric. According to G. Schulze the dielectric * 

oxygen retain 

polarisation is analogous to the unipolar conductivity observed between 4 

crystals of sulphides and metals [see Abs. 912 (19200. In both cases 4 

a gas condenser of variable capacity intervenes; in the crystal. that 8 

186. ‘The Electromotive Behaviour of Aluminium. A. Smits. (K. Akad. d 

. Amsterdam, Proc. 22. Nos. 9 and 10, pp. 876-881, 1920.)—The passivity | 

of Al during anodic polarisation has been attributed to the formation of 2 

8 a layer of alumina of high resistance. Though a coating of oxide or basic 4 

. salt is formed at higher potentials, this explanation cannot be reconciled cf 

; with the fact that at lower potentials; where passivity is also shown, 4 

N the Al anode remains bright, and that when the current is reversed the 3 

resistance disappears. The observed phenomena are related to the * 

operation of electromotive equilibria. On anodic polarisation, it is bb 

| 

| 

| 

| 


direction is regarded as the primary phenomenon and the separation of 
oxygen and subsequent’ oxide formation as the secondary. The 
ennobling of the potential of Al is explained by the withdrawal of electrons 
from ‘the metal being immediately followed by the Al ions going into 
solution, but that the formation of Al ions in the solid metal in accordance 
Al Al" +36 proceeds with very low velocity. 
The presence of oxygen would appear to act as a negative catalyst 
fot the setting in of the internal metal equilibrium, hence the small 
quantity of oxygen absorbed by the metal on anodic polarisation has a 
greatly retardiig effect with Al, as in the case with Fe, Co, and Ni. 
Through the withdrawal of electrons and ions, the metal surface passes 
into a state which resembles a metalloid and possesses an exceedingly 
small electrical conductivity. The Al surface becomes therefore a metal 
77. 
by ‘another of alumina. 
te 

current is explained by the fact that hydrogen, just as oxygen, though in 
a smaller degree, is a negative catalyst for the establishment of the internal 
metal equilibrium, but yet apparently acts positively catalytically when it 
separates on a metal surface that has previously absorbed oxygen, since 
en catalysts then disappear with the formation of water. 
XA strongly positive catalytic influence is exerted by halogen ions 


107. of: Nickel, (Cobalt) from 
N. H. Furman. (Am. Chem. Soc., J. 42. pp. 1789-1793, Sept., 1920.) 
It is found that in electrolysing ammoniacal solutions containing alkali 
arsenates and nickel alone, the Ni deposits are free from As. On the 
other hand, with similar solutions containing Co and As, the deposited 
metal contains As in amounts ranging from 6-0 to 12-0: mgm. per 
01 gm. of Co. With nickel and cobalt in equal proportions 
with As, from 0-5 to 1: A 1 gm. deposit of the 
The experiments made consisted in atdding known amounts of di- 
hydrogen potassium. arsenate (KH As0%0 to standardised nickel 
sulphate solution, — — 
15 cm.* of ammonium hydroxide! (sp. gr. 0-90) in a total volume of 100 
to 125 m. 
amp on a kathode surface of 55 cm. 2 at a voltage of 3-3 to 3-8 applied 
for 10-12 hours, agreed closely with the known weight of As taken while 
no appreciable weight of As was present in the deposit. By the use of 
a rotating anode and high current-density. a complete separation and 
depasition of the Ni in presence of As could be. brought about in 25 to 
75 mins. 
| The. method,,is. sueceasfully applied: to the determination. of nickel 
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